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OR THE 


| ROYAL ASTRONOMER and NAVIGATOR. 


ConTAINING New IMPROVEMENTS IN 


| Aſtronomy , Chronology, and Navi igation a 


PARTICULARLY 


New and correct 80 L AR and Lunan TABLES; 
With PR ECE TS and EXAMPLES of their Usx, A. to Old or New STYLE, 


P——= — 
—— 


{| Cunonotocicar, RULES and 


The ELEMENTS of the ns [= = 
4 TABLES. 


Mean Places and Motions of the 
PLANETS and STRIFE, 


| REDUCTION of the DATES 

ö 4 Neu and Correct CaraLoοe of ARAS. 
of STARS. 

With their Right 4ſcenfions, Decli 

nations, and Annual Variations, #3 

(ſupplying the Place of Usa- 


= | With Univerſal and Perpetual 
TIME-TABLES ; ſerving for 
© - any Year, paf, preſent, or to 


/ NOGRAPHIA BRITANNICA.) þ 
| * | * 2 4 | 2 "4 AND 
And ANSWERS to - A ANSWERS to many Chronologes 
| Aftronomical QuesTIONS, £ — — C QUESTIONS. 


2 2 mew r : Leu Her S: 


The SEAMAN's READY COMPUTER, 


| Or New and Easy NAVIGATION: 
Shewin 12 bow to keep an exact Ship's Reckoning ; with Examples, according to all the Methods 
of Sailing in PRacTice, by only ſumming up a few Figures, taken out of Tables. 
Tabular Anſwers to all the CASES in Plain and Spherical TRIANGLES; and to all the 
CASES of SAILING. 
An alphabetical TIDE-TABLE : An univerſal SEA-COAST TABLE, of the Latitudes and Longitudes 
from Greenwich, and alſo the Iſland of Ferro, of the moſt remarkable Sea-Coalt Places, Ports, and Har- 
bours, lying contiguous round the WORLD. 
To which are added 
An explanatory COMMENT on the MOON's Theory : An eaſy, Method, with Examples, of computing the 
LUNATIiONS, and of Solar and Lunar ECLipsEs. And how to determine the Difference of LonciTuDe, 
from the Royal Obſervatory, at Greenwich, by obſerving the Moon's Place, under any diſtant Meridian. 
WMWWich eme uſeful Remarks and Improvements on the Motion and Theory of COM 1 RSS 
- The eebolsinteriperſed with a Variety of weceffary Tables, and Articles, ſubſervient to the three principal SUBJECTS. 
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. Now Heaw/n in all her Glory Sone, and rol['d 
Her Motions, as the Great FIRST Mover's Hand 
. C Fir wheePd their Courle. Milton's Par, Loft. B. VIII. L. 499. 


LONDON: Printed for the AUTHOR. Price in Sheets, M. DCC. LX. 


a> Thoſe Books ndt having the Copper-Plate of thie Palladium (Time and Minerva) affixed to the Title, or 8 and — 4 with the 

Author's own Hand, and ſealed with his Seal, (a Coat of Arms, and Lion rampant) or any with the Frontiſpjece-ſpace left Blank, are ſpurious, 

* * counter feit, pilſer d, or 2 And a handſome Reward is hereby offered to any Perſon who ſhall be pleaſed] to diſcover to the Author any ſuch 

Books, publiſhed, ordiflributed, againſt his Knowledge or Conſent, — All Purchaſers whatſoever may be ſupplied at Mr. Colts, Mathema» 

7 tical Inflrument-maker, in 'Fleerftreet, London, Succeffor to the eminent Mr. Wright, with proper Allowance of Seven for the Price of Six Books, 
wo all Bookſellers and their Country Correſpondents, Where only the Trade, in Town, may be ſupplied at the proper Prices, for ready Mon 

with Allowance of the Quarter-of-Hundred Book, beſides the Seven for Six Books, taken together; by thofe Gentlemen figning theis Order, 
and Place of Abode ; or ſubſcribing for what Number they yp | 
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| OW illuftrious and ennobled is SCIENCE! when Perſons of high Birth, Honour, and 
Diſtinction, become her Votaries, and worſhip at her Altar; while other humble Admirers 
are obliged to have Recourſe to the Favour and Intereſt of their SUPERIORS 7o be admitted to 
her Smiles ! r 282 
Had not you, Sir, vouchſafed me th? Honour to compoſe the Comment on the lunar Theory, 
40 model the lunar Equation-Tables, and to lend me «your Aid, in bringing the ROYAL 
ASTRONOMER fe Light, © that; uſeful Deſign muſt have ftill lain dormant in Oblivion: 
Which being matured by your actuating Genius, naturally ſecks your Patronage and Protection. 
The incomparable Sir ISAAC NEWTON laid the Foundation of a perfect lunar Theory and 
Computation, and pointed out the Means to bis indefatigable. Succeſſors for accompliſhing ſo defire- 
able an Attainment ; to obich Ibe #uſtricus Halley, of our own Nation, the celebrated Mayer, 
M. De la Caille, and other ingenious Foreigners, have amazingly contributed. But you are the 
firſt Engliſhman bo /o eaſily reſalved the difficult CENTRAL EQUATION OF THE 
MOON, in two Parts, and introduced ſuch other new and eaſy lunar EQUATIONS, deduced 
from the Newtonian Principles of Gravity, as have, at the greateſt Difference, rendered the final 
Computation of the Moon within two Minutes of Truth; which the great Newton himſelf left 
at 4 Difference of above five Minutes, and Halley's Computation left at above eight Minutes; 
as appears by his obſerved and computed lunar Places, compared for a Plinian Period of 18 Years , 
in the noble (and before unequalled) Correction he has gruen us of the lunar Theory. But your 
Computation, at a mean Difference frem Truth, is not above three Fourths of a Minute; as ap- 
| Pears by your Table of one Hundred lunar Places computed. HÞich great Accuracy is he,, in 
the following Work, 10 be of prodigious Advantage in obſerving the Longitude from Greenwich 
Obſervatory, in long Voyages, at Sea. N 5 | 
The celebrated Mayer of Gottingen, undertook the arduous Taſk of gorrefing the lunar The- 
ory about the ſame Time with yourſelf. You have ſince adopted his conciſe Method of Computa- 
tion in the Conſtruction of your Equation Tables, and ſo far improved upon it, as to perform that, 
with equal Accuracy, by:ten eaſy lunar Equations, and one correcting Table, which that celebrated 
Foreigner has conſtructed thirteen different Equations, and as D_y different Arguments, to per- 
form. And as you have as uſefully and elegantly improved and adorned the lunar Theory 
and Computation, you are, among other celebrated Improvers of the cœleſtial Science, (of which 
KINGS and PRINCES have been Patrons and Promoters) juſtly entitled to your merited 
Honours | 5 | 
Your great Example, Sir, in encouraging and improving Science, will not only do Service, but 
redound Honour to thts Nation. And, as your Motive, in your indefatigable Purſuit of new Ac- 
quiſitions in Aftronomy, appears to be the public Utility more than a View to your own Reputation, 
your excellent Improvements will refle Honour, as lang as the SUN giues, and the MOON 
reflects, Light. | 
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DEDICATION. 


"But num an gam range t6 Thoſe who aft tht leaft apud with your NOBLE FAMILY, 
and your Affection for the belles Lettres, (which you ſeem to inberit as much by Nature as Acquiſi- 
tion) that yau are a Loyer and CHANCE the LIBERAL ARTS. 


The noble Earl the LARD CHANCELLOR, your FATHER, was the Ornament of the 
Age in which he lived. His manly Cicetonian Eloquence, in &rbating the weighty Affairs of State; 
his Patriot Zeal, for the. Liberties and Conſtitution of his Country, when attacked by perfidious and 
implacable Enemies; his wncorrupted Fidelity, in the pad 5h 4 Offices of the higheſt Trat; 
bis indefatigahle Labours, in the Diſcavery of Truth; and anbiaſſed Integrity, in the Adminiftra- 
tion of public Juſtice ; are ſo wary Monuments of 4be Creatine, of his Mind, the Honeſty of bis 
Heart, his vaſt Capacity, and unexampled Worth. The Rebel Lords, on whom be, as Lord 
High Steward, pronounced Sentence of Death, were no lefs edified and convified by the Force of his 
Reaſomng, than they were inſtrutted to embrace their Fate with @ becoming Reſignation. | 

But you, Sir, were mot educated to adorn the Profeſſion in which that great Man, your Fa- 
ther, was early and eminently diſtinguiſhed, but you were deſtined to improve the COELESTIAL, 
SCIENCE, and to infiru## Mankind in the Knowledge of their true Happineſs ; to encounter Vice, 
and reform an immoral Age, by the benevolent Spirit of CHRISTIANITY. Wherein the Dig- 
nity of your Birth and nobie Alliance, (being Brother to an Earl and married to the Daughter of 4 
late noble Lord) are of Advantage to the Do&trines you inculcate ; in making the greater Impreflion 
on the Minds of your Auditors. 3 eee et 

But I muſt intreat your Pardon, Sir, for having thus far treſpaſſed on your Patience; occaſſoned 
by the Dignity and Luſtre of the Subje, as well as by the Reſpect and Gratitude I owe you, for 
the fingular Obligations and Honours I have frequently received at your Hands. 


Who am, with the higheft Regard, 
2 S 1 R, be 
Your moſt devoted, 


Mios obedient, 
Fees and moſt humble Servant, 


ROBERT HEATH, 
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need with the Subjects of Chronology. and Navigation, we are obliged, on Account of the Alteration and 
Enlargement of our original Plan and Deſign, to omit our Aſtronomy of the Planers and Satelktes ; referring 
our Reader to our Aftroxemia Perfaca, or Supplemental A/ronomer ani Navigator, for Satisfaction in thoſe Sadjecte, 
and in all others promiſed and expected, to complete our Undertaking. + Which Mert will be printed as ſoon as. due 
Encouragement is given us; but without proper Encouragement (as all Subſcribers may, " conditionally, depend on our 
Honour of ſtrictly falblling our Engagement) no ſuch ork will be printed, ſolely,” at our own Hazard of Expence ; 
though great Part of the Copy is amy x 2 o 2s LAID \IKKES; 4 WA 
| To get the correct mean Places and Motions of the Planets and Satellites (employing the utmoſt Skill and Induſtry of 
the ableft Aſtronomers, for many Years, ſince the Improvement of accurate Inftruments to obſerve them) is no eaſy 
Attainment. But to ſettle the Variation of theſe ſeyeral Motions, by an Acceleration, and determine the Forms, and 
Equations of the ſeveral Orbitz, ſo that the computed Places may correſpond neatly with the Places ob/erwed, for the pre- 
ſent Century and remote Ages, is a Taſk requiring the great Judgment and Affdoity to perform. In which we have 
not wanted proper Aſſiſtance from our ablef mathematical Aftronomers, and for perfefting which we are beholden to /o- 
yeign Obſervations more than thoſe made at Home, the more difficult to acquire; and not obtainable at all but by the 
deepeſt Artifice, One Britiſh Obſervator brooded, like a Miſer, over his Obſervations, depriving this Nation, as 'tis 
ſaid, of a perfect lunar Theory, ere egen and falſify ing other, of his Obſervations, ordered Sir Jaac New- 
Fon ; inſtead of being uſefully and generoufly communicable of his Diſcoveries, like the late Scizxriric and Ix- 
LusTRIOUus HALLEY! | | „ume one, 43% 9-1 | 

As to what is pretended of the Diſcoveries of the 1inD8FATyGABLE and accurate. Dr. BRADLEY, neither 
the Motion of the Earth's Aphelion (could it be exactly known) the 4berration of the Light of the fixed Stars, nor 
the Equation of the Preceſſion of the equinoctial Points, nor that of the Nutation of the Earth's Axis, (all but imperfect- 
ly known, though pretended of ſuch Importance by the great Halley's Preface Writer) are ſufficient to account for the 
ſeveral Variations, in the planetary Orbits, where the computed Errors, in each, partly depend on thoſe of the Earth's 
Orbit. And had the late Mr. Flamſtead been acquainted with all theſe refined Matters, as we are at preſent, they, 
probably, would not have reconciled the apparent Errors in his Obſervations, 

The celebrated Halley's Skill and Contrivance, in ſupplying the Defects of the lunar Equations, by a Correction of 
Errors of the lunar Computation for a P/inian Period, as recurring, after which, of the ſame Magnitude, are no leſs 
to be admired for the Invention thereof, than for the Uzi/ity and Importance of the Improvement. Which Method 
can only be exceeded by ſome ſuch direct Correction of the lunar Theory and Computation, as in our TABLES is 
attempted. 8 ; 

As * what is given us for Halley's Computation, by his Precept-Writer, ſeems to carry a Miſtake. For otherwiſe, 
what Reaſon can be aſſigned for the /agacious Halley placing the Fourth (or Newton's 6th) before the central Equation ; 
if, as the Precept-Writer repreſents, it was deſigned to be uſed after the central Equation. Uſing it before requires 
an aukward Correction of its Argument; without which Correction he pretends there will come out near half a Mi. 
nute Difference, more or leſs, in the Error of Halley's Abacus of computed and obſerved Places, compared in his 
TaBULÆKT Lune Meridiane, Whereas if this fourth Equation were deſigned by Halley to be uſed after the central 
Equation, it had been properly and naturally placed after it, immediately before his Variation Equation ; whereby the 

reſent troubleſome Correction of its Argument, and confounding the Computer how this Equation ſhould be uſed, had 
\ an avoided. But this Precept Writer pa/pably miſtakes, (in p. A. 8. Halley Tables ) where he applies the Exceſs of the 
Sun's Equation, and Sum of the Moon's Equations (reduced to Time in Mean Motion of the Moon from the Sun) to the Time 
of the Mean for that of the True Syxygy; without conſidering the "ho of the greater Quantity, in the ſaid Exceſs; and therefore 
miſtakes, in his Account of the true Syzygy preceding the Mean, or the Mean preceding the True: Which intirely depend on the 
Negative or Affirmative Sign of the Sum of the Sun's Equation with its proper Sign, and of the Moon's Equations with a 
contrary Sign; which Sum, with its proper Sign, is univerſally the Equation of the Interval between the Mean and True 
Syzygy, and not as Halley's Precept Writer deſcribes. | 

We have given, what was much wanted, the correcteſt Catalogue of eminent fixed Stars of any extant, from M. De 
la Caill's Obſervations, with their Right Aſcenſions, Declinations, and annual Variations; by which the Moon's Right 
Aſcenſian or Place on the Meridian, or at other Times, may be readily determined; as alſo the Right Aſcenſion or 
Place of a Planet or Comet, at any Time, moving in its Orbit. This correct Catalogue, ſo far as it extends, may be ſaid 
to more than ſupply the Place of the once promiſed and expected Uranographia Britannica. And it were to be wiſhed, for 
the Honour of this Nation, that we had a Britannic Catalogue publiſhed, of all the moſt faithful, diligent, and correct 
Obſervations of the fixed Stars, that have been made by our moſt able and celebrated Aftronomers, Since it is a Matter of 
high Importance to this Nation, that 42% 4e Ob/ervations made at the Royal Obſervatory at Greenwich, ſhould be pub- 
liſhed at certain Times, for the Correction of our Theories, and Improvement of 4fronomy ; on which our Navigation fo 


75 In 


\ FT E R long ExpeRation, we have ry our Afroxomical Tablet of the Sun and Ms; which being con- 


much depends. 


In the Preface fo Ha Tables, it is remarked, by his Preface-Writer, © That the Publication of aſtronomical Ob- 
„ ſervations , of very great Importance, as they newer become obſolete like Tables; 2ut, on the contrary, the Lſaſulneſi 
«* of fuch Obſervations as are carefully made and faithfully delivered is greatly enhanced by their Antiquity. That the mor- 
 .* diligent an Obſerver is, the more is the Public conterned inthe Preſervation (and he might have ſaid Publication ) of his 
oY ufs, and the leſs ſuitable is the Expence" (of ſuch Publication) “ rhe Circumftances of a private Perſon.” — 
 . Yet we find that no Britiſb Obſervator, fince the communicative Halley, has followed the Example of the above Pre- 
. cept; though the Precept-Writer has invidiouſly ſpoken of that great Aflronomer and Mathematician in another Part 
of bis Preface, as not having publiſhed his Objerwations, Whoſe Pretence, that the Greenwich-Obſervations are beſt 
printed at the public Expence, as 7+ ſuitable to the Expence of a private Perſon” (while the Palladium. Author, or 
any other Promoter of Science, would print them, were they open to Acceſs) ſeems calculated for a prudent Aug- 
mentation of the preſeat Salary, or elſe is propoſed for a Perguifite to ſome Favourite 4/ifant-Obſerver. 

A s to communicating to the Ladies, the Method of making c&/eftial Obſervations, from Greenwich-Hill, ſhewing 
them the riſing Moon, and other Objze#s of Pleaſure and Improvement, from that delightful View, we greatly ap- 
rove. And we wiſh, thoſe Ladies, vainly attending on the ORACLE in the O Bailey, London, to conſult their 
eftinies, and other future Events, would henceforth, more wiſely, attend the cœleffial Obſervators ; it being not above 

an Hour's Fravel further, in their Coaches, to have infallible Proof of the ſecret Tranſactions among 5 bright 

Rulers in the Heavens! There they may ſee the celebrated Mr. Gaze! Morris, enamoured of the Goddeſs of Science, 

walking Hand in Hand, and the renowned Mr. T. S. F. R. S. U/urper of the Ladies Diary, holding up her Train! 

The Change of Dec/ination of the fixed Stars, grey to Succeſſion of Years, happening with the Variation 
of the Ecliptic Obliguity, ot Diſtance of the Pole of the Ecliptic from the Pole of the World, is no more to be 
wondered at than their annual Progreſſion in the Signs of the Ecliptic, by the Prece/fon of the equinoctial Points. By 
which Means, the Diſtances of the fixed Stars are found to increaſe, or decreaſe, from the Yertex of any Place, 
according to their annual Variations, as ſeen in our Catalogue, So that the Variation of the Declination of the polar 
Star, and of all other Stars, inſerted in our Catalogue, for any Number of Years, paſt or to come, and thence the 
preſent Declination of a given Star, may be readily and truly determined. 

Our ſupplemental EQUATION- TABLES, in the preſent Work, uſed with the Eccentricity of the Moon's Orbit, 
and ſecond Equation of the Moon's Apogee, are defigned for making Trial and Improvement of Computation, by the 
different Kind and Number of lunar Equations to be uſed. Mayer's lunar Equations are inſerted for the ſame 
Purpoſe ; to compare their Re/ult with that from the /unar Equations marked C; and alſo with the Reſult from our 
other Equations. | * 

The Ref! of our Work we leave to ſpeak for itſelf, or the Critics for it. On which we obſerve, that we ſhall be ſo 
far from taking it amiſs from the judicions Critics, that we ſhall be obliged to them to mark our Defeds, for the 
Improvement of Truth and Science. But if Cavillers, inftead of Critics, ſhould preſume to find Fault with what 
they do not underſtand, or, according to the Cuſtom of ſome Monthly Rewiewers, uſe Contempt, Derifion, and 
Abuſe, for Criticiſm, on Subjects they are not Maſters of, we ſhall have Recourſe to Words with the Publifber, in our 
Vindication, unleſs he delivers up his Emiſaries; as all ſuch Scoffers, and Pretenders to Science, are very eaſil 
anſwered in their own Way; being no more than ſo many Flies under the Bruſh of a Flapper, — one being now fic 
of a Sarcaſm —— another maimed by a Stroke of Ridicule ; and a third diſabled by a Strain given to his 
Attention, c Some have ventured, without Leas on the Subject, to characterize Mr. Enerſon's Treatiſes of Fluxions, 
Mechanics, c. and ſome to c/iticiſ and correct Newton's Principia; but alas! how vain and inſignificant muſt all 
theſe Pretenders to Criticiſm appear, when it is conſidered that they attempt to criticiſe ſuch unequalled Pro- 
ductions; of which Subjects we have but very few Peri>ns, in this Nation, (now appearing) eminently qualified 
to judge. Who then, but Men of equal Genius and Capacity, thall be able to judge of the difficult yet certain Truths 
and Demonſtrations thoſe few Perſons of Ability write ? It is true their Method, or Language, may be cavilled at, to 
which all Method and Language are liable; but this is Nothing to the Truth of their Concluſions, deduced from a Sees, 
or Chain, of demonſtrative mathematical Arguments; whoſe right or wrong Inferences are the principal Part 
of the Subject to be criticiſed. And though many /pecu/ative Truths are not reducible to Practice, yet the 
Demonſtrations of thoſe Truths, on aſſumed Principles, are not the Jeſs certain; as will be found, where 
the Critic has Ideas and Judgment to purſue the intricate. Chain of Reaſoning. Nevertheleſs there 
are many ſpeculative Truths that are not neceſſary to be introduced in Practice; ſuch as building Bridges on 
circular Arches inſtead of on elliptic or other Arches, full as ſufficient, ' as circular Arches, to anſwer the End 
Propoſed, and to laſt out the Materials ; Which Truth is in the Province of the practical Engineer, more than with the 
ſpeculative Mathematician. There are other ſpeculative Truths, in Aſtronomy, not reducible to Obſervation ; as 
we find in the Miſcellancous Tracht. — And we hereby advertiſe the jud:cious Critics, that we are ſenſible of che 
Breaches of Connexion and Method in our Vor, in our promiſi uss Way of writing it, while the Preſs was employed; 
which will be all re&ified in our ſecond Edition: TRUTH (which we have endeavoured to preſerve through the 
whole) being our principal OB!ECT ! 3 . | | 
| Our Royal Aftronemer was not begun on the Plan whereby it is now finiſhed. It was originally deſigned to contain 
only a few /o/ar and lunar Tables, for accurately computing the Sun and Moon's 27 Places, to wie with, and make 
Improvement on, the Plan and Method of the celebrated Mayer's Tables. But finding this Accuracy of Computation 
would not have 17 Uſe unleſs applied to Navigation, (in obſerving the Men's Place under a diltant Meridian, for 
determining the Difference of Longitude, at Sea, by the Difference of that Time, and the Time when the Moon has 
the ſame computed Place at Greenwich, by our Tables) we farther extended our Plan, to the Royal Aſtronomer and Nawi- 
 &ater. To which we found, that Chronology, and ſome other ſubſervient Subjects being added, would render the 
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TH PREFACE. 


Wark fill the more uſeful and acceptable to the Pablic, But, in this progreſſive Augmentation, our E ment from 
Subſcribers, we are ſorry to ſay, was n#t proportionable to our Endeavours to oblige ; and we find but few uragers - 
of Science . An 4 Ren 1! e eee ene ee e 

Mr. Emer/on, in his Preface to his Mechanics, obſerves to the following Purpoſe. — That no Macenas, in this Age, 
ppears ts 28 and protett Science ; that the Decline of Arti and Science (he thinks) is in a great Meafare-owing to 
the falſe Ambition and extreme Awvarice of the preſent Age. Where Men (unlike the antient Sons of Science and Encoura- 
gers of Arts and Literature) net being able to di their Eyes above this Earth, make Nothing fo much their Care as raking 
together the Drofs it affords; Ari uing, like tue Mole, who ſhall die with the * E in his Pa ien. (Where 
ſome find more Plague to take Care of their Abundance, than others to ſupply their natural Wants.) That 
natural Knowledge finds Nothing but Contempt ; and that Minerva yields to. Pluto. That, if the general Diſpoſition 
of Mankind had been in all Ages, as in the . he doubts, whether wwe fbauta have had exther a Mi to grind Corn for gur 

e; or Pump to draw us Water. That, it is a trifling Excuſe for Men in exalted Station to plead their Unacquaintance 
with Science; fince Learning, of all Sorts, has been ever deemed under the Care and Saperintendency of the GREAT : Who 
ought to protect and excaurage Science and itt Profeſſors, for the Promotion of public Good, That Friendſhip and Generefity 
among the Great are hard to be found, | | 


Scire yolunt omnes, mercedem ſolvere nemo. 
Hud the Reaſon the World has ſo few Ariftoties ts becauſe there are {o few Alexanders. 


And we have obſerved, that invented Hiftories, corrupt Novel, and other fa/e Amuſements, find much 


more Encouragement than a Treatiſe on real and uſeful Knowledge. 


But, that we may account to our worthy Sabſeribers and Encouragers of Science for the extreme Delay in the Delivery 


of our preſent Work, beſides the Time required to ef, wary, and new mode! our ſeveral Materials, the moſt for 


Adyantage in our extended Plans, the Nature of Printing the Work has been ſuch, and the Time required to convey 
and correct the Proofs, that, on Account of theſe ſeveral unexpected Hindrances, it could not be executed and 
delivered ſooner. —— And we hope that our Subſcribers will excuſe us (having ſhared in their reſpective Uneaſineſs) 
for theſe unforeſeen Occaſions of Delay, J 5 


7. all fuch Uneafineſi and Diſappointment, on all Sides for the future, *ve have provided ſufficient Means 
ipetch, for printing our ſecond Edition; ade our Supplemental Aſtronomer and Navigator, &c. as /oon, as future 

Ore ſhall be pleaſed ſafficiently ts encourage thoſe ſeparate Works, on the Terms propoſed in our Palladium for the 
ear 1701. | | a * b 


— 
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TO th ENCOURAGERS and IMPROVERS V ARTS and SCIENCES. 
Vincit Amer Patrie. 


Virg. An. VI. v. 823. 


WHATF'ER in Egypt, Greece, or Rome was known, 
England can boaſt a GENIUS of her own ; 

, form'd with Pa/fions Science to befriend, 
And vers'd in Arts, Encouragement ſhall lend, 
While the 4% noble ſtoop to abjef? Ways, 

His Works a laſting Moxument ſhall raiſe ! 
His Principles — as noble as his Bload — 
Who acts in private for the public Good — 
Deſcended from a loyal Patriot-Race, 
Whom Fra ſtill honours, and a0 Arts debaſe ; 
To Stateſmen, Heroes, Gem ral, allied, 
Their PRINCE's Glory, and the Nation's Pride 
In Fame's imperial Temple highly plac'd, 
And ſome with laurel'd Honours doubly grac'd — 
O Sons of Science, Merit ſtill purſue, 
And, by Cues, keep the Prize in View ; 
Exert your Talents ſtill to bleſs Mankind, 
And a Reward your Serwices ſhall find ; 
Though Loſs of ſacred Science is deplor'd, 
That Treaſure in a COWPER is reſtor'd ! 
R. HEATH. 
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The NEW abſurd SYSTEM, /ately publiſhed in Latin, (in the Imp. Magazine, September 1760) 
| 47 for the true SYSTEM of the WORLD. By F. B. 


HE true Sytem of the World is not that of Prolemy, ſo much to be admired for its harmonious Epicycles, nor 
that of Copernicus, ſo famous for explaining the ſeveral Phenomena; nor yet that of Tycho, repreſenting a 
n6ble, and, as it were, a Gothic, Structure. Among the Ancients, Ecphantus the Pythagorean, and Heraclides 
of Pontus; among the Moderns, Origanus, and Longomontanus were not unacquainted with this 8&y/fem. But I find none, 
in our Age, but William Comins, an Engliſhman, Ficar of Uſſenden, in Ruflandſbire, who has writ Something in Favour 
of this Sem. Plato, aſter he had begun to make a Figure in Philoſophy, was pleafed with it: I own, indeed, 
that he afterwards altered his Opinion of it, becauſe the true Theory of this Syſtem, as one may gueſs, did not occur 
to his Thoughts. The whole Syſtem is thus explained on Principles conſentaneous both to natural Philoſophy and 
Geometry. — Crede quod babes, et habes. | | 

« The Earth is fituate in the Center of the World, and revolves round its Axis from Weſt to Eaſt, whereby Light and 
« Darkneſs ſucceed each other daily, and the Stars appear to make their daily Revolutions from Eaſt ro Weſt. The Moon:: 


carried round the Earth from Weſt to 


— ——— — — — — e e ͤ́ 2:2 emma 


% Eaſt in the Space of one Month. Mer- 

The New Abſurd SYSTEM of the WORLD. By F - B. 46 cury and Venus revolve by a particular 

| | „Motion about the Sun; the former in a- 
FIRMAMENT, | "cc 


bout 3 Mont hi, the latter in about 7 %. 
„% Months, and at the ſame Time are car- 
ried round the Earth, every Year, wwith 
* the Sun. Mars, Jupiter, and Saturn, 
run through their reſpectidue Orbits, ¶ near 
« the Center of which the Earth is fixed) 
the firſt in 2 Years, the ſecond, with bis 
% Satellites, in 12 Years, and the third, 
* or Saturn, with his, in 30. The fixed 
% Stars are at Reſt; whence the 
« Heaven is called, in ſacred Writ, the 
„Firmament. 
« The Stations and Retrogradations 
«© of Venus and Mercury, in the true 
4 'Sy/tem of the World, are in the Coper- 
* nican Hypotheſis ; and in Tycho's S 
“ tem are particularly explained; but the 
N Stations and Retrogradations, which ap- 
« pear to the Eye in Mars, Jupiter, and 
% Saturn, proceed ſolely from the Circu- 
% lation of Light from Weſt to Eaſt, 
« evhich is greater or leſs, according as tha 
« Planet is in Apogeon or Perigeon, or at 
« @ greater or 77 Diſance from tho 
« Farth. 
« The Manner of this Circulation wilt 
« clearly appear from the t Ex- 
% ample. If a Stone fall from the Fir- 
„ mament 70 the Earth, befide that Me- 
4 tjon, by which,it is precipitately carried 
« toward the Farth's Center, it mul, 
« neceſſarily, partake of that Motion alſo, 
« by which all Things art carried from 
« Weſt to Faſt, according to the general LAW of the World. What eve have ſaid of the Stone, is to be under 
„ likewiſe of the Globules or Atoms of Light ; as all other Things are carried along from Weſt ts Eaſt, chile : afs 
« from the lucid Body to the Earth. And the nearer the Planet is to the Earth, the leſs will be the Circulation of LIGHT 
„from Weſt to Eaſt, awhen it reaches the Eye. The Circulation of | Light toward the Eaſt in one Hour, for Inſtance, <vill 
, Y | 
« be leſs than in two; whence the Planets appear to move more ſwiftly or more lowly, or to ſiand in the ſame Point of the 


« Heaven, or to return toward the Weſt, though they do really always continue advancing to the _, 


„. 

ON which We QUERE. How will the Comets ſhift for themſelves, in their regular Orbits; or what Center or 
Law muſt they obey, in their reſpective Motions, to correſpond with Obſervation, according to the above confuſed, 
or abſurdly conceived, Sem? And how conſiſtent this Syſtem with the Harmony of a Multitude of Syſtems, each 
having a. fixed Star, or new Sun, for its Center? And how will all the Planets, according to this new Hypothefas, 
deſcribe equal Areas in equal Times, about the Sur, N in the Copernican Syſtem, UTATION 


. 


I. — — — — —— 
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* * 


CONFUTATION of the foregoing STS TEM... 


Magna «ft Veritas, at prevalebit, — | 


Obſervation 1. The Squares of the periodical Times are obſerved to be as the Cubes of the mean Diſtances from the 
San, of all Bodies revolving round the Sun; conſidered as the Fountain of Light and Heat, irradiated through the 


hole Cipernican Syſtem : Which univerſal Law obſerved, is, at once, deſtroyed, if the Earth is conſidered at RH. 


Therefore F. B.'s Syſtem is ab/urd. 


5 4 


2. The Times now obſerved of the - Conjunrons, Oppoſitions, and Retrogradations of the Planets, = not ſuch as i 


would be, if they revolved, in Orbits, round the Earth at Ref. 
3. The Bodies of Mercury and Penus in the lower Conjanction with the Sun, are hid behind the Sua's Body; and 


in the upper Conjunction, (in the Coernican Syſtem) are ſeen to paſs over the Sun's Body, in Form of a dark round 
Spot, which is impoſſible to happen with the Earth at Reſt ; * 3 

4. Mercury and Venus are obſerved to have two Conjunktions with the Sun, bot no Oppoſition; which cannot 
happen unleſs thoſe Orbits are within the Earth's Orbit. And therefore cannot happen in F. B's den. | 

5. The Earth being at Ref, in the Center of F. B.'s Sy/em, will not account for the different Brighineſs and apparent 
Diameters of the p/anetary Bodies, Yenus's apparent Diameter, when greaze/t, is nearly 66“; but when eat not above 
of . Mars's apparent Diameter, when greateſt is about 21/ ; but when leaſt not above 2/4 ; which F. B. 's Syſtem, 
with the Earth at R/, will not account for. . 

6. The greateſt Elongation or Diſtance of Mercury from the Sun is about 28 Degrees, and that of Venus about 47 
Degrees, anſwering exactly to the Copernican Syſtem ; but cannot agree with F. B."s Syſtem, with the Earth at Ref. 

7. Mars, Jupiter, and Saturn, have each their Conjunctions and Oppoſitions to the Sun alternate and ſucceſſive; 
which cannot happen in F B.'s Sy/tem. | 

8. The Earth being placed in the Center of F. Bs Syfem, with the Sun and Planets revolving round it, the Planets 
muſt then, like the Comets in the Copernican Syſtem, be ſcorched with Heat, when care to the Sun; and frozen with 
Cold, at their greateſt Diſtances; contrary to the Harmony of the Copernican Syſtem ; proving F. Bs Syſtem abſurd, 

„%% Men ef Ignorance and Oflentation endeavouring to raiſe Doubts and abſurd Opinion, concerning ſettled and demonſirative 
Knowledge, founded on Experiment and Obſervation, are Enemies to Truth, uſeful Science, and the Public, Newtonienſis. 


t The Dates of the Eclipſes in the Palladium for 1761, ſubſervient to this Work, are all according to New Style, fince 
the Gregorian Era commenced, October 5, 1582. | * ——— 


REMARKS on the ſaid 8 1 S T E M. By our ingenious and learned Correſpondent, 
ARGUS BRIAREUS. (See Palladium for 1761, P. 76.) 


Claris 3 tenebris depreſſa reſurgit veritas. 


| HE preceding Syſtem, according to my View of it, makes a very ab/urd and irrational Appearance, more 
| likely to be rejected, than received as Truth, by the Aſtronomers of this Age. 

e Author whereof would do well to aſſign a Reaſon, why the Earth ſhould be fixed in the Center of the whole 
Syſtem, rather than one of the other Planets, To ſay that it contains on it more noble Creatures, Beings of more exalted 
Faculties and Perfections, and therefore is the moſt i//u/trious of them all, would be a bold Aſſertion, and ſtrongly 
ſavouring of a Mind overmuch attached to this /itt/- Ball, and its Inhabitants, And yet, if this be not allowed a 
ſubſtantial Reaſon, I preſume it will be hard to find another that is ſo. it may be aſked, why the Sun ſhould 
revolve round the Farth and not rather round one of the other ſuperior or inferior Planets ; ſeeing he is allowed to be 
the great Source of Light and Heat to all thoſe dark Bodies. And alſo, why the Sun be made the Center of the 
Orbits of Venus and Mercury, while the larger and ſuperior Planets, Mars, Jupiter, and Saturn, perform their 
Revolutions round an inferior Planet, the Earth, as their Center. Clear, rational An/vers to theſe Yueftions may go 
a good Way to remove ObjeQions to this Sem. If the Anſwer be made, that theſe Things muſt neceſſarily be ſo, to 
agree with the Appearances of the planetary Bodies, it will follow that this Syſtem cannot agree with Appearances ; 
though the preſent Copernican Syſtem fully and clearly ſolves all thoſe Appearances. The Copernican or Pythagorean Hy- 
potbeſis not only effectually anſwers that End, in agreeing with the zo? accurate Obſervations, which the abſurd Syſtem 
does not; but is infivitely more ſimple, uniform, and harmonious in its Conſtruction, and conſequently is infinitely 
more worthy the Wiſdom and Contrivance of the divine and matchleſs Architer?, 


Burfordie, Cal. Nov. 1760. | ARGUS BRIAREUS, 
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EXPLANATION of TERMS. 


— — — — 


A. 
Acherner. A bright Star of the iſt Magnitude in Eridanus; obſerved by Dr. Halley at St. Helena, in 1677 ; never 
riſing at Greemwich. 8. 
Achronical Riſing and Setting the Stars. When they riſe in the Eaſtern Horizon, in the Evening, as the Sun ſets; 
and ſct in the Weſtern Horizon, in the Evening, with the Sun. 
Fran. Points of Time; whence Chronologers begin to compute their Years. 
are many Kinds; as the Era of Creation; the 


Of which Accounts of Time there 
riſtian, Turkiſh, c. Era; ſome more famous than others, 


Aldebaran, 


"od de th ode * 
* 
* 


EXPLANATION of TERM S. 


Aldebaran. An Arabic Name for a fixed Star of the 1ſt Magnitude, called the Bull's South Eye. 
Algenib. A Star of the zd Magnitude, in the right Side of Perſeus. 3 | 

Algol. A Star of the 3d Magnitude in the right Vide of Perſeus, called Meduſa s Head, 

Allieth. A Star in the Tail of the great Bear. 5 | | 
Almanac, A Succeſſion of a'l the . Month-days, and Holydays, correſpondent, throughout the Vear: No- 


thing without thoſe Requiſites being truꝶ and literally an Almanac. Which fixed, and not variable or aſtronomic 
Computations, are its chief Properties. . 


Alramechs The ſame as Ar&urus. | : | 

Amplitude. An Arch of the Horizon between the Riſing or Setting of the Sun, Moon, or Star, and the Eaſt or Weſt 
Poirts, of the fame Name (N. or S.) with their Dec'ination. | 

Analemma. A Projection of the Sphere, orthographically, on the Plane of the Meridian, the Eye being at an infinite 

 Di/tance, placed in a Line perpendicular to the Middle of the ſaid Plane. 

Analogy. The ſame as Proportion. 


Angle of Direction. The Angle made by the Axis of the Moon's Orbit and Axis of the Earth, at the Center of the 
| Earth's D.ſk, Of great 'Ofe in conſtructing /o/ar Eclipſes. In which Projection, if 


Sun in 35. — = * 15 As Earth's Axis to the buf; of the Axis of the Ecliptic. 

Angle of Evetion. The Difference between the mean and true central Equation of the Moon, in the new Afronomy, 

the greateſt Evection Angle being about 1® 2o/ in Quadrature. Or the Difference between the leaſt and true central 
Equation, according to Streets Computation; the greateſt Angle of Evection, this Way of computing being about 
29 37/, in Quadrature. 

Angle of Reflefticn. The ſame as Fariation Equation of the Moon; being greateft in Odantt of the Moon from the 
Sun, or 37! 33", according to Street's Aſtronomy, 

Anomaly. A Planet's angular Diſtance from the Aphelion Point, or fartheſt Diſtance from the Sun. 

Anſes or Anſæ. The Ring of Saturn; appearing like Handles to the Body of the Planet, 

Antares. A fixed Star of the 1ſt Magnitude, or the Scorpion's Heat, 

Antecedentia. According to a preceding or contrary Order of Signs ; the ſame as Retrogradation. 

Apfir, or Apfides, The Extreme, or Extremes of an Orbit's Tranfverſe Diameter. Signifying alſo the Apogeon and 
Perigeon, of the Moon's Orbit. 


Argument of Latitude. The Diſtance of the Moon from the North or aſcending Nede, in Degrees, &c. by which 
the Moon's Latitude is determined. 


Aſcenſional Difference. The Difference between the right and oblique Aſcenſion or Deſcenſion; or the Time the Sun 
riſes and ſets before and after Six. 
Aſcendent. The riſing Point of the Ecliptic. 
Azimuths, Vertical Circles paſſing through the Zenith and Nadir: Which Terms /ce. 
B. 
Babylin. A famous and antient City in Egypt. It ſtood upon a Square of 120 Furlongs long, of 15 Miles each 
Way. Circumference 480 Furlongs, or 60 Miles. 


| $872 Foes 3 7 Pick In the Walls were 100 Gates, 25 on each Side, with 2 5 Streets each Way, 
Walls < 1350 8 ; 


3 
% 


High \crofling one another at right Angles ; making 676 Squares, each of which was 
480 Furlongs Round] 4% Furlongs, on the Side, and 24 Miles round, 


In the Middle over Euphrates, was a Bridge 220 Yards long and 10 broad. The Temple of Belus was a Furlong 
Square, conſiſting of 8 Towers, one above another, each 75 Feet high. King Nebuchadnezzar enlarged it to 2 Furlong; 
on each Side, making a Mile he enlarged it round. The od Palace was 4 Miles in Circumference ; the new 8 Miles. 
The Hanging Gardens, 400 Feet Square, by ſeveral Terraſſes, one above another, till the higheſt became 350 Feet. 
The Aſcent was from Terraſi to Terra, by Stairs of 10 Feet wide, built by Arches upon Arches, and a Wall 22 
Feet thick. This wonderful City like the famous and antient City of Troy, is vaniſhed out of the World, where 
ſo many great Things were once tranſafted! And as magnificent Cities and Empires ſucceſſively vaniſh in Obli- 


vion ; ſo ſhall Sy/ems of the cœliſlial Bodies, and all their Inhabitants, paſs away, like Shake/pear's baſeleſs Fabrick 
of a Viſion, leaving not a Wreck behind 
C. 


Calendar. The ſame with A/nanac : Which ſee. 


Center of the Equant. The ſame as the upper Focus of an Ellipſis, round which the Planets uniformly move. 


Conjun#tion true, When the Centers of two Planets (as of the SUN and MOON) are ſeen conjoined in a right Line, 
from the Earth's Center. 


Can junction apparent or viſible, When two Planets are ſeen conjoined in a right Line from the Earth's Sarface. 
Conſequentia, According to a following Order of Signs, 


Copernicus Nicholas, A Native of Thom, in Poliſh Pru/ka, born in 1 and died in 1843. A great Aſtronomer and 
Reviver of the Pythagorean Syſtem. ; 4% Pruſſia, n 1473» 543 8 


Co/mical Riſing and Setting of Stars. Riſing in the Morning with the Sun, and Setting as the Sun riſes. 


Cycle of the Moon. A Revolution of 19 Years, after which Time the mean Lunations return on the ſame Month - 
days, The Number of this Cycle is the Golden Number. 


Cycle of Indiftion, A Revolution of 15 Years, ſubſtituted in the Room of the Greek O 
Tribute was to be paid to Conſtantine the Great ; eſtabliſhed 312 fince Chriſt, on September 24. 


iads; denoting the Year the 


D. 


Digit. The tawelft 


EH XP I. ANA TION of TEAMS. 


Day Artificial. Day of the Sun's Light, from Sun - riſing to San-ſetting : Being the Diſlindtion of Days accorgi | 
Cuftom, which is the greateſt Auchorky in the — Uſe of Works. 8 : 77 2 80 
Day 2 Day of the Year, or 24 Hour: The Time of an apparent Revolution of the Sun, from any Hour Circle 
to the ſame. | | = | | | 
Deſcendent. Setting Point of the Ecliptic, 8 3 78 
Part of the Sun's Diameter, in ſolar Eclipſes. In lunar Eclipſes, the Moon's Digits eclipſed may 
23; all above 12 Digits ſhewing how much the Earth's Shadow more than covers the Moon's neareſt Edge to 
the Middle of that Shadow, or Eclipſe. | 
Direct. A Planet's Motion is direct, moving according to the following Order of Signs ; as from Aries to Taurus. 
Diſt of the Sun and Moon. Their round flat Faces, as they appear at a Diſtance. - 
Diſt of the Earth, Her Face, as ſeen from the Sun or Moon ; or from other Planets ; being equal to the Difference 
between the Sun and Moon's horizontal Parallax. | 


| E. - | 

Earth, The Globe we inhabit; carried round its Orbit, called the Ecliptic, in 365 D. 5 H. 48 M. 55. bat to the 
ſame fixed Star in 365 D. 6H. 9M. 248. keeping its Axis always parallel to itſelf. Whoſe {wift Rotation 
cauſes its Figure to be fatted next its Poles, and ſwelled out about its or, Its equaterial exceeds its polar Dia- 
meter by about 63 Miles; Sir /aac Newton having proved the equatorial to the polar Diameter in the Ratio of 698 
to 692, — Whence, according to Norwood's Meaſure of the Mites in a Degree of a great Circle, the Earth's 
| | Circumference -25035 83 | 

| Diameter 7969.15 >Englih Miles. 
Hag of the Atmoſphere 47:11 | 

Eccentricity, The Diſtance from the Center to the Focus of a Planet's Orbit. 

Elongation, A Planet's fartheſt angular Diſtance from the Sun, as ſeen from the Earth, Mercury's Elongation is never 
more than 28217 8”, norleſs than 17% 155 42”. Venus never more than 4 38/ 359, nor leſs than 4456“ 144, 


| Emerfion, When a Planet, or Satellite, eclipſed, begins to recover its Light. 


Epatt. The Difference between the ſolar and lunar Year, of 365*5" 49® and 3544 8* 49", or 104 210 on; being 
reckoned 11 whole Days, the Days of the Month ſooner the Moon changes in the following than in a former Year, 

Ephemeris. A yearly and daily Account of the Places of the cli! Bodies, | 

Equation. The Difference between one Quantity and another to which it is to be equated, As the Difference between 
the Planet's mean and true Places, Anomalies, c. or Equation of mean to apparent ſolar Time, 

Eridanus. A Southern Conſtellation, or the River. 1 5 

Fomahaut, A Star of the f Magnitude in the Mouth of the Southern Fg. 


Golden Number. The Number of the Moor's Cycle. 8 


Heliaca! Riſing, When a Star recovers from the Sun's Light to the Mfauard, ſo as to be ſeen again in the Morning 
before the Sun. 

Hehaeal Setting. When a Star firſt becomes inviſible, by the Sun's near Approach. The Moon being large, cas be 
ſeen 15 from the Sun, when the other Planets cannot be ſeen till they are near zo® diſtant from him. | 

Heliocentric Place. The Place of a Planet as ſeen from the Sun; from whence all the Planets appear to move direct, 
according to following Order of Signs ; and the beliocentric Latitude is the ſame with the Inclination of the Planet's 
Orbit with the Ecliptic. 

Horizon. The great Cirdle of the Heavens, bounding our Sight; dividing the upper from the lower Hemiſphere. 
It is diſtinguiſhed into /enfb/e, as what we ſee. from the Earth's Surface; and rational Horizon, as what it would 
truly appear, if we beheld it from the Earth's Center. ! 

Hour Circles. The ſame as Meridians; or great Circles cutting the equinoctial right Angles, at any Hour of the 
Day or Night. 

Hypothefis. Fi Syſtem, Theory, or Conjecture, to explain Appearances by ; which is the more confiſtent with Truth 
and Reality, the more it correſponds, in general, with 1 


Jeauiſb Hours, otherwiſe called Planetary Hours. The twelfth Part of the Day (of the Sun's Light) from Sun Riſing to 
Setting; and the twelfth Part of the Night, from Setting to Riſing of the Sun: Being the antient Fenvi/o Account 
of Time. 

Uluminative Month. The Space of Time the Moon is viſible from Conjunction to Conjunction. 

Immerſion. When a Planet or Satellite firſt begins to be eclipſed. | 

Jupiter. Marked u. One of the primary Planets, next to the higbeſt, or Saturn. He moves round the Sun in 11 Yrs, 

313 D. 5H. 35 M. 4 8. Inclination of his Orbit, 1e 20“. Diurnal Motion, 4/ 59%. The Law of his Motion 
about the Sun is ſuch, that the Square of his periodical Revolution is as the Cube of his mean Difiance from the Sun, 
compared with that immutable Law, obſerved in the Motion of the Reft of the Planets ; firſt diſcovered by Kepter, 
and ſince demonſtratcd by Sir Jaac Newton. Mr. Flamſicad and Dr. Hadley obſerved that Jupiter moved too flow by 
the Tables, which were correced accordingly. | p 


EXPLANATION of TERMS. 


8 . ja 
Kepler, John. Of Wittemberg, in Germany, flouriſhed in 1520 he was Mathematician and Aſtronomer to three 
Euerem ; and was the firſt who diſcovered the elle nica Orbits of the Planets, and that their periodica/ Times were 


— 


as the Cees oi the Diſtances: from the Sun. And explained the general Phanamena of ſolar Eclipſes. In the Year 


1618 he publiſhed his Epitome, intitled Afronomie Copernicane : Ephemerides de Harmonia Mundi, Myfterium Cojme- 
graphium : Likewiſe, De Motibus Stella Martis, and other Pieces of Aſtronomy. | 

| | L. 

Latitude of a Star or Planet. The Diſtance of either from the Ecliptic; meaſured on the Arch of a Circle of Latitude, 


ng through the Center of either, and the Poles: of the Ecliptic. 


 Libration of the Moon. 1. In Longitude, being a Motion arifing from the Plane of that Meridian of the Moon in 


general, nearly turned towards us; not directed towards the Earth; but towards the other Focus of the Moon's 
elliptio Orbit; whereby to an Eye at the Earth ſhe appears to /ibrate to and fro. 2. In Latitude atiſing from her 
Axis not being perpendicular, but inclined to the Plane of her Orbit, whereby ſometimes ane of her Poles and 
ſametimes the ater dips 8 little towards the Earth. 3. A Libration, whereby one Part of the Moon is not really 
turned towards the Earth as in the former Manner; but another is illuminated by the Sun. For her Axis being 
nearly perpendicular to the Plane of the Ecliptic, when ſhe is at her greateſt Southern Limit of the Parts adjacent 
to her Narth Pole, will be illuminated by the Sun, while the contrary, or South Pale, will be involved in Darkneſs. — 
Theſe Librations are completed in her ſynodical Month, See Newton's Principia. : 

Limits of Kelig/es.. Sun or Moon's Diſtances from the Node at new or full Moon, within which Diſtances all. /ar or 


tunar Eclipſes muſt happen. 
Fr. Node. Lat.Moon. Greater than which Diſtances from the Node, or Latitude ofthe 


a „ 5 Moon? 12% 2! 5% 5 1% 2!23"7 Moon, no Eclipſe of the Moon or Sun can happen, at neareſt 
Greateft Limit Sun £ 18 20 : 1 34 = Diſtances of the Sun and Moon from the Earth. 
. Node. Lat Moon. Greater than which 1 from — — 2 2 Gp 
th Moon? 10 19 13 Fo 53 2 7 Moon, no Eclipſe of the Moon or Sun can happen, at far 
Leaft Limit Sun 8 16 bs : 4 bo 30 & Diſtances of the Sun and Moon from the Earth, 


M. 

Mars. Marked d, One of the primary Planets ; moving round the Sun, in an Orbit between the Earth and Jupiter, in 
1 Vr. 324D. 22 H. 18 M. 18S. His diurza/Motion, 31/ 274. The Iaclinat ion of his Orbit to the Ecliptic, 1* 
52/; being 15 Times leſs than our Earth. His Colour is ruddy like that of the Star Aldebaran ; and is retrograde 
once in two Years, I | | 

Medium Cali. The Degree or Point of the Ecliptic on the Meridian at any Time of the Day. 

Mercury. Marked . One of the primaryPlanets; moving through his Orb next the Sun, in 87 D. 23 H. 14 M. 
34 S. His mean heliocentric diurnal Motion 4* 5/ 324. The Jzclination of his Orbit with the Ecliptic, 69 59/ ; 
being never more elongated from the Sun than 280 21/ 28%, aud therefore ſeldom ſeen. — He appears retrograde 
4 or 5 Times every Year; and is 27 Times leſs than our Earth. | 

Meridional Parts, Tables fitted for the Uſe of Navigation, from a Projection of the Earth's Surface, where the Me- 
ridians increaſe as the Parallels of Latitude decreaſe. For as all the Parallels end in a Point at the Pole, ſo the Pa» 
rallel Meridians, being infinitely continued, never meet. 

Micrometer, An Inſtrument invented by Mr. Townly, fitted to a Teleſcope, for taking the Diameters of the Planets... 

Month, lunar or periodical The Time the Moon is going through her Orbit, 274 7* 43. 

— Synadical, From her Conjunclion to the next Conjunction with the Syn, in 29% 1 zb 44". r 

_— _ Time of the Sun going through one of the Signs in the Ecliptic. about 304 Days, but all of different 

—_ TR. 
— of twenty eight Days. Nearly equal to the periodical Month. 


be Calendar, More or leſs Days as in the Calendar. 


Moon. Marked Þ, a ſecondary Planet; moving round the Earth, to the ſame fixed Star, in 27D. 7H. 43M. 5 8. 
but returns not in Conjunction with the Sun, till 29 D. 12 H. 44 M. 3 S. Sc. While the Earth moves round the 
Sun in 365 D. 5 H. 48 M. 55 S. Her Orbit interſects the Ecliptic in two oppoſite Points, called Neder.. She is 
50 Times leſs than our Earth. 

Moon's Inclination of her Orbit <vith the Ecliptic. 4 59/35“ in Conjunction and Oppoſition, 

| 5 17 20 in Quadrature with the Sun. 


Nadir. The Point of the Heavens under the Earth; diametrically oppoſite to the Zenith above it. 

Nodes. The Points where the ſeveral Orbits of the Planets interſe& the Earth's Orbit, or Ecliptic ; having a flow 
progreſſive Motion, as well as the 4phelion Points. G ; 

Nonagefimal Degree. The goth Degree or higheſt Point of the Ecliptic at any Time of the Day or Night; whoſe Al- 
titude is always equal to the Angle that the Ecliptic makes with the Horizon; which is alſo equal to the Diſtance 
between the Pole of the Ecliptic and Vertex or Zenith of the Place. 

Nychthemeron, A natural Day in the Planets ; including a Day of Light, and Night, where the Sun ſets in a diurnal 
Revolution of the Planet; being with us 24 Hours. . | 


O. 
Oblique 4{cenfion. The Degree and Minute of the Equinoctial, riſing with the Sun, Moon, or Planeta, in an oblique Sphere. 
Oblique Deſcenſion. The Degree and Minute of the Equinoctial, ſetting with che Sus, Moon, or Planets, in an oblique Spbere. 


Occullaticn, 


* 2 0 % 
* 2 , * 


EXPLANATION of TERMS. 
Occullation. The Time that a Star or Planet is hid from us ; when eclipſed by the Interpoſition of the Body of the 


Moon, or ſome other Planet, betwixt it and oor Sight. * $4 
" Orthographie Projection of the Sphere. Drawing the Superficies of a Sphere on a Plane, cutting it in the Middle; the 
f ye being placed at an infinite Diſtance vertical to one of the Hemiſpheres ; in which all the Hour Circles become 
1 Ellipſes: The ſame with Analmma. 9 aA. A 71 
V Do | | 4 
1 Parallax. The Difference between the true Place of a Planet, as ſeen from the Earth's Center, and its apparent Place 
1 , as ſeen from the Earth's Surface \ 2a | 
Parallax in the annual Orbit, The Angle the Earth would appear ander to the Eye, at each Planet, to be elongated 
from the Sun; being greateſt and leaſt at extreme Poſitions. | | „ BY" 
Path of the Vertex; A Cirele deſcribed by any Point of the Earth's Surface, by the Rotation about its Axis. This Point 
| is confidered as vertical to the Earth's Center; being the ſame with Vertex or Zenith. The Semidiameter of the Pash 

| of the Vertex is equal to that of the Complement of Latitude of the Place deſcribing it. | L 

| Penumbra, A faint Shadow, or outmoſt Edge of the dark Shadow of the Earth, in an Eclipſe of the Moon : It being 

| difficult to determine where the dark Shadow begins, and where the Light ends, in (lar) Eclipſes of the Earth 

by the Moon's Shadow, The Penumbra's Semidiameter is equal to the Sum of the apparent Semidiameters of the 
Sun and Moon. For if, at any Time of the true Conjunction of the Sun and Moon, none of the Penumbra falls within 
the Earth's Diſk, the Sun will then be no where ſeen eclipſed. | 

| Perigean. A Planet's neareft Diſtance to the Earth. When the Moon's mean Anomaly is 6 Signs ſhe is then in Peri- 

F geon, and her diurnal Motion about 15% This Point is oppoſite to the 4pogeon, both at the Extremes of the 

\ i tranſverſe Diameter of her elliptic Orbit. | 

Perihelion... A Planet's neareſt Diſtance to the Sun; the heliocentric Motion being here the ,, with 6 Signs 
Planet's mean Anomaly, 1 

Place of the Sun or Planet. The ſame with Longitude. 

Place true and apparent. As (een from the Eaxth's Center and Surface, reſpectively. 

Poetical Riſing and Setting of Stars. Achronical, coſmical, and heliacal, before deſcribed. | | 

Preceſſion of the Equinoxes. The fixed Stars are immoveable; the Earth travels round the Sun in its annual Orbit 
with its Axis carried 66e 31/ 30%, inclined to the Plane of the Ecliptic: And by the Earth's diurnal Motion Eaſt 
round its Axis, in 24 Hours, the Equinoctial Points are moved contrary at about 50/ yearly ; whereby the fixed Stars 
are made to go forward in a following Order of Signs, yearly, as much. 

Projefion of the Sphere. A geometrical Delineation of the Circles of the Sphere, or any aſſigned Part, on the Plane 
of any great Circle, as on the Horizon, Meridian, Eguinoctial, Ecliptic, Colures, or on the Tropics, &c. being either 
py oo” ſuppoſing the Eye 900 diſtant from, and perpendicular to the Place of Projection; or orthographic 
the Eye being at an #i»finite Diftance, in the Center of Projection. | * - "Mg 

Ptolomy. Claudius Ptolomeus. A Native of Peluſium, a City of Africa, in Egypt; who flouriſhed 1 35 Years after 
Chrift ; and was Author of the Sy/em known by that INE: 


Fl 


Radius. The Semidiameter of a Circle. A mean Proportional between the Tangent and Cotangent of any Arch. 
A mean Proportional between Sine and Secant Complement of any Arch. 
oy The particular Relation, or Habitude, of two Numbers. The Similitude of Ratios ſignifies Proportion, or 
Analogy. 
Simple, duplicate, triplicate, quadruplicate, fc. Ratio. Is the ſingle, ſquare, cube, 4th Power, Sc. of two iti 
— 2 Tele, Sc. Ratio. The ſquare, cube Root, & c. of two 4 Ee. 2 — 
T he ſe/quiplicate Ratio. Is the one and 33 or 4 Power, conſequently ſulſeſpuiplicate Ratio, the 3 Root, and the ſubquin- 
tuplicate Ratio, the; Root, of any two Quantities; and ſo of the Re,. Leadbetter, in his Aſtronomy, has 
miſrepreſented what a Ratio is, in every Caſe and Circumſtance; giving a wrong 4a thereof. : 


ſatob the limple. at to It the ſubduplicate. 
a* to 62 the duplicate. | a? to b the ſubtriplicate. 
Patios, 4 a* to l the triplicate. a* to b* the ſeſquiplicate. Ratios. 
a* to the biquadrate. ai tob3 the ſubſeſquiplicate. 


— a* to b the ſubquintuplicate, &c : 
Receſſion of the Equinoxes, Going back of the Equinoctial Points, about 50% in each Year; cauſed by the Earth's 
ſpheroidal Figure, in its diurnal Motion. o | 
Reduction of the Orbit to the Ecliptic Place. The Angle between the Axis of the Ecliptic and Axis of the Planet's Orbit ; 
- being equal to the Ecliptic's Arch between the two Axes. | 
Reflection. The Pole's Diſtance from the Horizon of the Di. — The ſame as the Sun's Declination. 
Refrattion. Produced by the Atmoſphere, making a Star appear more elevated than it really is. 
Retregradation. Going back, in a contrary Order of Signs: as the Moon's North Node moves retrograde upon the 
whole of its Motions. | 
Right Aſcenſion. The Degrees of the Equino#ial, reckoned from the Beginning of Aries, coming to the Meridian with 
a Star or Planet; or to any Hgur Circle, at right Angles with the Equinoctial. 
f Pp 8. 


* . m_— 
5 * 8 22 
* ä OR 3 


EXPLANATION Sf TERMS. 
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Cares, Chaldean, _Of 18 Yrs, 11% 5h 43m, when 4 Leap - Years intervene — but only 18 Yrs, 104 43* when 5 Leap- 
Years intervene. — The ſame as Plinian Period. 

Satellites. Secondary Planets, revolving round their reſpective Primaries, as the Moon round the Earth; the Satel- 
lites of Jupiter and Saturn round thoſe Bodies. 

Saturn, Marked h, One of the primary Planets ; the higheſt in all our Syſtem ; moving round the Sun in 29 Yrs. 158 D 
13. H. 14M. 48. His diurnal Motion 2“. Inclination of his Orbit 2 33/. He is retrograde once every Year. 

Scenogra;hic Projetion. The ſame as Perſpective. 


Sidereal Day. The Time between any fixed Star departing from, to its Return to, the ſame Meridian; being 230 
"£6" 4* 6th, Parts of a mean ſolar Day. | 

Sidreal Year. The Time of the Sun going from a fixed Star to his Return to the ſame, 3654 Ch gn 245, Cc. 

Solar Year. The Time of the Sun's going from, to his Return to, the ſame Point of the Ecliptic ; called alſo tropica! 
Year, of about 3654 5 48® 5 55. * 

Street's Computation. 1. Having found the Moon's mean Anomaly, Apogee, and Node; you find the eccentric 
Equation anſwering to her mean Anomaly, which being added to, or ſubtrafted from, the ſaid Anomaly, 
according to its Title, you have thence the 1. equated Anomaly of the Moon; to which adding the Moon's Apo- 
gee, you have 1. equated Place of the Moon. | 
2. From the 1 equated Place of the Moon take the Sun's true Place, and the Refidue is the Diſtance of the Moon 
from the Sun, by which you may take out the Equation of Variation (as at P. 74, according to Horrox) which 
added to or ſubtracted from the 1ſt equated Anomaly (before found) will give the 2. equated Anomaly of the Moon. 

The fnodical Anomaly being found, as under that Term, take its Half, if leſs than 6 Signs, but the Half of 
its Supplement to 12 Signs, if above 6 Signs, 
4. To the Logarithm 3.040432, of the Diameter of the Circle of Eve#ion, add the Log. Sine of the Moon from 
the Sun (before found) which Sum, rejeding Log. of Radius, will be the Log. of the Chord of Evedtion. This 
Logaithm to be taken from the Logarithm of the Moon's Diſtance from the Earth (found in aTable) adding the 
Logarithm of Radius to the Remainder, will be the Tangent of an Arch, from which reje& 450. 

Now, ſay, As Radius to the Tangent of this Remainder, in Degrees, ſo the Tangent of half the fynodical Anomaly, or 
Tangent of Half its Supplement to 12*, (before found) to the Tangent of an Arch, whoſe Difference from that Half will 
be the Evection-Equation t be added or ſubtracted according as the whole fynodical Anomaly is more or leſs than 6 Signs. 
— With which Ewve#ion-Equation you muſt connect the Variation, or Reflection, according to its Sign, (before 
found) for an Equation; which being connected with the Moon's Place 1. equated, will give her Orbit: Place ; 
which is reduced to her Ecliplic Place, by the ReduQion-Equation, found as uſual. 


The true Place of the Node (2. equated) being taken from the. Moon's Orbit-Place, the Remainder will be the 
A gument of Latitude, 8 

By the Diſtance of the Moon from the Sun, you find the Exce/ of the greateſt Latitude above the preſent Latitude. 
5. To find the preſent Latitude. — As Radius to the Sine of the Argument of Latitude, ſo is the Sine of the greateſt 
Latitude, to the Sine of the preſent Latitude. 


To find the Reduction. — As Radius to Cofine of the greateft Latitude, ſo is Tangent of the Argument of Latitude to 
Tangent of an Angle, whoſe Difference from the former is the Reduction. 


*.* Leadbetter, in his Aſtronomy, has uſed Street's Logarithms of the Diſtance of the Moon from her Earth, 
according to her mean Anomaly, as he has alſo uſed Street's Diameter of the Circle of Evection, and alſo Variation 
Equation, yet has deviated from this Computation, in uſing Newten's central Equation to the greatef! Eccentricity, 
inſtead of Strect's Eccentric; the Maximum of the latter being g 1/ 43” and of the former but 4* 57! 56”; being 
3/ 47" different. Leadbetter's Logarithm of the Chord of Evection computed to every Degree of the Moon à Sun 
ſaves no Labour; being more difficult and leſs certain to proportion the Logarithm of the Chord of EveAion to 
the odd Minutes and Seconds of Moon a Sun, then to gain that Logarithm by adding the Logarithm Sine of Moon 
a Sun to the given Logarithm of the Diameter of EveQion Circle, wiz. 3.640432. 


San. The Globe of Fire placed in the Center of our Syſtem, revolving round its Axis ! Z Days; and giving 
Light and Heat to the whole. * 8 r giving 


Smloli. (eroſs a trigon. Fig.) given. 


* Mulliplication. v Square Root. T. Tangent. *.* Therefore, 
o Required. — Diwvifion, 8. Sine. Cot. Cotangent ort“. : To. 
R. Radius. = Equal, Coſ. Cofineor 8“. o Degrees, 2: So is. 
+ More. £ Angle. Sec. Secant. Minute. & Triangle. 
— L's. £3 Angles. Coſec.Co/ecant or ſ i. Second. M Third, c. U Square. 
Snodical Anomaly. From Syzygies to Qaadratures 


tures is the Moon from Sun leſs than 3 or 9 Signs added to the Moon's 
mean Anomaly 2. equated, by her Eccentricity and Variation. — From the Quadratures to the Syzygies is the Moon 
from the Sun more than 3 or 9 Signs ſubtraed from the Moon's mean Anomaly 2. equated, as before, This is 
according to Street's Lunar Theory; who determines the Moon's true Place, from her mean Place, 
Means of 3 Equations. 'The firſt of her Center, 

Ex ection-Eguation correſpondent to the Difference 
whole central Equation) and the third, 


at any Time, by 
for the greateſt Eccentricity (called the eccentric Equation) the 
of preſent Eccentricity from the greateſt (making together the 


the Variation-Equation (otherwiſe called the Reflection) uſed before to 


equate the 1. equated Anomaly. Which chree Equations give the Moon's Place ſometi Ob- 
ſervation. However this Method of —— . ak bo Ne 


l 8 on ſeems to want Improvement, in a new Circle of Eve&ion, . 
new eccentric Equation, and new Variation. d 
a”. Syxygies., 
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EXPLANATION of TERM 
Smygier. The Conjunction or Oppoſition of the Sun and os: FEE FA T4 1 
Time of Incidence, The Time from the Beginning to the Middle of an Eclipſe, In the Moon's Eclipſe it is-equal to 


" * 
s 
4 


Half the Time of Duration. | | | | 
Time of Repletion. The Time from the Middle to the End of a ſolar Eclipſe. 
Tranſit, The Paſſing of one Planet by, or over, another, ' 
" | V. | 
oy A Line drawn from any Planet moving round the Sun, or Focus of its Orbit, deſcribing equal Areas in equal 
mes. | | 


IT | 


Venus. Marked 9, One of the primary Planets the brighteſt of all. When ſhe is Weſt, at her greateſt Elongation from 


the Sun, ſhe ſometimes ſhines extremely bright. She has her Increaſe and Decreaſe of Light from the Sun, like 
the Moon; and moves in an Orb, between the Earth and Mercury, round the Sun in 224 5. 16 H. 49 M. 24 8. 
and is never farther from the Sun than 47% 38/7 35”. She has the 4e Ercentricity, but greateſt geocentric Latitude. 
— For being in S, retrograde, her Latitude is above 8 N. and being in W retrograde, ſhe has about 9® Latitude 
8. In every 8 Years ſhe is ſeen in the ſame Place of the Heavens. | 

Vortex. A Syſtem of Particles of Matter, according to the Cartefian Philoſophy, rapidly moving round like a Whirl. 
pool; by which the French Mathemat cians endeavoured to ſolve the Motions of the cœleſtial Bodies: But being 
proved abſurd, and contrary to Experience, by Sir 1/aac Newton, it was exploded. ; | 


NXiphias. The Sword-Fiſh ; a Southern Confieliation. 


| * 
Year. The Time of the Earth's Revolution through the Ecliptic, in 365 D. 5 H. 48 M. 55 S. called 7ropical Year, 
or its Return to the ſame fixed Star, in 365 D. 6H. 1 * 24 S. called fidereal Year. 


—_ The Point of the Heavens directly over our Heads, otherwiſe called the Vertex; diametrically oppoſite to the 

r. 

Zodiac. A Zone or Girdle ſyrroanding the Heavens, croſſing the Equino#ia/, in Aries and Libra, at an Angle 
of 23e 28/ 30#, equal to the Sun's greateſt Declination. The Middle of which Zodiac is the Eclipric. e 
Breadth of the Zodiac is 18® 30/; taking in the Latitude of all the Planets. It is equally divided into 12 Parts, 
called Signs, denominated Aries, Taurus, Gemini, Cancer, Leo, Virgo, Libra, Scorpio, Sagittary, Capricorn, Aquarius, 
and Piſces ; being Conftel{ations of thoſe Names in the Zodiac. 


All the foregoing Circles and Properties of the Earth and Heavens, are beſt ſeen on Mr. Cole's new improved terreftrial 
and celeſtial Globes, (which no Aſtronomer ſhould be without] /a/d at his Houſe in Fleetſtreet, London, being Succeſſor 
to the eminent Mr. Wright, Mathematical Inſtrument Maker to his late Majeſty. Where Ikexwiſe may be had all Sorts of Ma- 
thematical Inſtruments, Optical Glaſſes, We. according to the moſt correct and neweſt Improvements. 


— — nn 
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DEFINITIONS of QUANTITY. 


| Def. I. Whatever Being, or O4je#, conſiſts of Parts, and is capable of being augmented or diminiſhed, is called 
antity. 
1. Hence there is Quantity of Extenſion, Number, ate Meaſure, Motion, Time, &c. taken more or l/s, 
heavier or lighter, longer or ſhorter, favifter or flawer, &c. relative to the ſame Kind: great and (mall being but comparative 
Terms for Things of the ſame Kind. | 
2. And as the principal Property of Quantity is in its being capable of more or leſs, therefore Quantities may be added to, 
ſabtracted from, ana multiplied by, one another, or divided into the Parts they contain, | 
Def. II. All 2uantities have their Parts united or ſeparated. | 
Def. III. Quantity having its Parts ſeparated is called Mu/titude, or Number, being the Subject of Ag1THMETIC, 
Def. IV. Quantity having its Parts united is called Magnitude, being the Subject of GeomeTRY. 
Def. V. The mutual Relation of aue Quantities of the ſame Kind compared together, is called a Ratio,z and the 
Similitude of Ratios of Quantities is called Proportion. Mo be 
Def. VI. The Knowledge of the Compariſons, Properties, and Relations of Quantities ( Ratios and Similitude 
of Ratio:) is the Subject of MATHEMATICS; including Fluxions, Algebra, Arithmetic, and all ſubordinate Methods 
of Computation. | 
Corol. 1. Hence, a Part of Quantity is only confidered in Relation to the whole, and may be taken as an indivifible Com- 
ponent of it, or for that whoſe farther Diviſibility is not confidered. 
2. Unit ne. any Quantity, confidered as indivifible. | 
3. Number i a Name of Quantity confifting of a Collection or Sum of Units, whether confidered as Parts of a whole, or 
ſeveral whole Quantities together. | *% 
4. Integer is a Name e Quantity confidered as confifting of whole Uniti. 
5. Fraction is @ Name of Luantity confidered as conſifting of Parts of an Unit, or wholt Quantity. 


Some 


Lem Auclent Op*nhvations of Solar and Lunar RCLIPSES compared au the Computations from the Tables in tte 
Royal Aſtronomer, corrected by the new Table of AcczLERATiON, at P. 374. According to D. C. 
1. Total Eclipſe” of the Sun, Fane 16, Anm Chr. 364. According to Computation, 
Mr. Dunthorne. (See Ph, Tranſact. Vol. XLVI. P. 168.) at app. T.] 2b 4 205 
Under the Meridian of Gresnarich the Moon was in Confeg. with the Sun. o 09 39/414 
Re OY The Sun's Ecliptic Longitude by the Tables was then. . U 25 9 49 
Therefore the Moon's true Ecliptic Longitude was. u 25 49 30 | Error — 
But by the Tables thus cerrefted ._ ... A 25 45 54] 3! 36 


« [19h 12® 30% App. Time. 
4... AN" 

«| £ 27 8 53 

» | 26 25 14 | Error + 
7 26 26 12| %58“% 


2. A partial ſolar Eclipſe, December 12, Anno Chr. 977, at. 
Under the ſame Meridian the Moon was in Anteced, to the Sun 
The Sun's Ecliptic Longitude by the Tables being then . 

4 The Moon's Ecliptic Longitude ob/erved was 
: But by the Table was 


3. Another partial Eclipſe of the Sun, on June 8, Anno Chr. g78, at | 1* 16® 10* App. Time. 
4 Under the ſame Meridian the Moon was in Conſequentia . . . + 29! 3* 4 
The Sun's Longitude by the Tables was then . , . I 21 53 1 
The Moon's ob/erved Ecliptic Longitude was therefore. I 22 22 4 | Error + 
| By the Tables was. . U 22 22 34] of 30% 
N. B. The firſt of theſe was obſerved at Alexandria, in Egypt, by Theon. The two laſt at Grand Cairo; and are 
the fame as are quoted by Mayer in the Prolegomena to his Tables. 


- 
hs. At 
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The antient Aſtronomers were ſo negligent in their Ob/erwvations, that hardly any can be depended on, as Dan- 
thornexemarks, for eſtabliſhing the Certainty, much leſs the Quantity of the Moon's Acceleration, at different Times, 
And yet there are a fewv attended with ſuch /ucky Circumſlances, that they ſerve, as he obſerves, not only to eſtabliſh 
the Hypotheſis, but to ſettle the Quantity of the Acceleration of the Moon. I ſhall therefore add theſe, as they lie in 
Duntborne's Letter to Mr. Maſon, and compare the Computations from the corrected Tables with them. 


1. The firit is ſaid by Hipparchus, to have been obſerved at Babylon, i 
the 366th Year of Nabonaffar, the Night between the 26th and 27th Days 
of Thoth ; when a ſmall Part of the Moon's Diſt was eclipſed from the North. 
Eaſt Half an Hour before the End of the Night, and the Moon ſet eclipſed. 
This was in the Year before Chriſt 383, (falſely printed 313) December 22. 
The Sun roſe then at 7b 12”; and as the Moon then had South Latitude, 
Setting muſt have been ſomething ſooner, 


ation, The Beg. by Comp. juſt at 
Beg. 7hbIIm 30% { Sun-ri Ns Fl the Time 
Midd. 7 58 © {| by Tables about 15 too late, 
Dig+« Lat. 20 127 


Theſe Times correſpond as 
ſays, the Moon began to be eclipſed Half an Hour before her Rifing, and was] Bes. 8 2 22 2 L — 


: former : the Error of that 
was in the Year before Chrift 201, September 22. The Sun ſet about 7 partly ariſe from the c * fro ts. dye. 

» partly from the aimed Longitude of Baby- 
lon being too greet. 


Compu X The Beginni bis all 
3. The moſt antient Eclipſe recorded, is related by Ptolemy, to have been| Beg. =" 12+ | agrees tn =S - 
obſerved at Babylon, the firſt Year of Mardokempad, in the Night, between] Mid. 8 51 o { Computation: The Words ad- 
the 2gth and zoth Days of Thorh, in which the Moon began to be eclipſed, ] End 45 %% J mittin of Latitude, But if 
when one Hour after her Riſing was fully paſſed. This Eclip/e was in the _— - be qo', an oy ger — of 22 
Year before Chriſt 721, on March 1 The apparent Riſing of the Moon] T n 
721, . | ppar ng Longitude of Babylon bas not been determined fince 
was at 5 46®, The Sun-Setting at 5* 48". Ptolomy's Days. 


- 


ht tn. Ah mY 4 a a 


— 


„In regard to the Acceleration of the Apogee and Node, ſuppoſed by Mr. Morris, if it had been founded on Ob- 
ſervation, the ſolar Eclipſe; in 977, ard 978 were, of all others, the moſt likely to have diſcovered the Quantity, as 
well as Rraliq of it: As they happened one near the Perigeon, the other near the Apogeon of the Moon's Orbit. But 
we ſee as near a Conformity of the Error of Computation as can be expedted. And the Acceleration of the Moon's 
Anomaly being then nearly equal to 4o/; it being the Sum of the Correction of the Moon's mean Motion, and twice 
the Acceleration of the Moon, the Equation of Loxgitide thence arifing would be about 4/ in the Perigeon New Moon; 
and 3/in the Apogeon. Which would give the Errors of the above Fele in December 77. . + 5! of 
, in June 9788. — 2 30 

Ido not doubt but Mayer omitted a Correction of the Apogeon from the obſerved Diſagreement with Ob/erwation. 

As to the Acceleration of the Moon's Nodes, 1 can ſay Nothing to it from a Compariſon of ancient Obſervations ; 
but I think there is as little Reaſon to ſuppoſe any. 8. C. December 9, 1760. LUNAR 


LUNAR ECLIPSES, 


— T rm 


2 rs NI. 7 D. | Errors Yrs. Di 7 * 
1628 January 20 / 547 + 2 6 
1682 — mn | o 37 + * ENT 4 
1736 March 15 o jo FT 5+ 7 42 

1638 Decem. 10 1 36 : q 4 * 
1693 pony 11 © 54 0 54 57 
1747 February 13 o 20 — 14 
1642 April 4 1 26 + | Fl nns 
16966 May 6 o 34 +Þ 54 Ky: 52 
1750 June LL ali, 

1681 Auguſt 18 1 11 ++ g 7 3 
1685 Novemb. 30 o 46 + * ' 
$45. January 2 | 1 Lay 5+ e 
N. B. The Moon's Places Total 410” © 

are cerrected by the 5 þ Divided by 8 = — 51/1 


of 6, and 7. Equations. 


SOLAR ECLIPSES, 


In one Century — g5” 


1661 D. March 194% 8 +} e 
| 8 42 
1715 L. April 21] o 3 = 5 
_—_— L, May 2 0 7 + LY + 0 42 
1676 D. May 31 0 28 — 
1748 Gr. July 14 © 19 ++ 72 + © 57 
1699 O. Sept. 12 9 9 — 21 


Places of Obſervation, Dantzick, London, Oxford, Greenwich, and 


Gottingen, 


If we take a Mean between the Differences in lunar Eclipſes, and tho 
above our Tables, will be 2/ 16”, — The Computations from ſolar Eclipſer 
are more eaſily to be determined than in /unar Eclipſes. 
It is ſurprizing too, that the Seven ſhould agree fo much nearer w 
the ancient obſerved lunar Eclipſes, with the Tables, and fixing the Acceleration at 
accelerated 2/ 20% in a Century, according to the Table of Correction in P. 374. 

Correction of the Index in lal Page. 
is doubtful whether the Apogeon and Node have been acce 
Computation, in the two famous ſolar Eclipſe: of 97 and 978, 
clined tothink they have none at all, 
vity requires that their Acceleration ſhould not be in the Ratio as is given 
he has ſecretly printed for the Uſe of the PRIVATE) but in the Ratio of the annual Equations to each other, as 6, 10, and 5, very nearly, 
In which Proportions of Acceleration of the Moon, Apogee, and Node, 


I ſuppoſe the Errors 


LUNAR COMPUTATIONS for 


1690 and 1744, 


Tables, compared with OBSERVATIONS, by cad, and 
Bradley, at the Royal Obſervatory. According to D. C. 
Ss 48 _ Errors Yrs Dil, 
1689 Decem. 12 | & 13“ Ha +. bios e Wl 
1744 January 14 „% 2 +F 5+ wok x 
1690 * 12 e 12 
1744 February 13 8 Shi, 
1690 February 7 1 53\-+? 4 8 
1944 Maich 11 0 7 — 
1690 February 8 2 23 + Th 
* March 12 O 25 — $a 
12690 February 14 O 22 — 4 7 
— March 18 o 41 — 1 en 4 
4800 February 19 86 & * "I 6 
1744 March 23 7 O : 
1690 March 6 4 1 24 + Wo * 
1744 April 7 928. — | SY 
169 April 8 2 10 21 1 
1744 May 10 0 2 — 2 US 
Total — 9597 


reduced to our Radixes, in theſe 
Computations, 


The Mean of Differences gives, at 


N. B. The mean Radixes 4 


ry 3 but they are ſo very unequal that one can © 


| of the 1 Obſerver . . 


8. C. 


— 8, == — 9471 
In one Century — 2! 54” 
an Average, 3 nearly, for a Ces tu- 
J 


lament the Careleſneſs 


q made from Tranfits, the Acceleration of mean Motion for a Century, 
prove Nothing; which I wonder at, as the Times of Beginning and Ed 

of Latitude or Parallax may account, in fate bd 

ith Obſervation than the ſame Number of lunar ones. — But, by comparing 

10” x by Sq. of the Centuries, the mean Motion is to be 


eaſure, for it, 


b. Coroper, from the foregoing Obſervations and Remarks, made ſince the printing off the laſt Page, 


But is of Opinion, if the 


Two EXAMPLES of comput 
7 3 


ing the MOON's PLACE. The Mean Motio 


the following COMPUTATIONS are made. 


lerated, ſince the earlieff Ages; or rather, from the near Agreement in the Errors of 
(the one when the Moon was near the Perigeon, the other her Apogeon) is in- 
A pogeon and Node be accelerated as well as the Moon, that the Theory of Gra- 
by Mr. Gael Morris, (in the Aftronomia Arcana, or Greenwich Tables, 


$.4-D:;. 0M 


ns corrected by P. 374. C 
/ 


—_— 
* 


3 e 2 © | d 027 D 
O Long. | It 3 29 O2 3 2971 12 49] ) An. O Long. [U 17 23 59 Þ2 17 24 © 5 22 6M. An 
© M. Anom, 10 23 30 Ap.P7 5 32] 1 25 54 7 An.] O M. Anom. | It 8 24 26 |7 7 3 Ap. )| > 20 42 hw 
— Arg. F 1 
et 5 An. Ar. 6 27 57] 9 16 56M. Ev. E10 21 An. AL 3 1 24|M Ev 
A . » Ap. 83 
% $67.4 Js . 1733 $ 1 353] 6 20 25 40 [8 8 28 18 
17 93 8 6 20 25 / $ 827 8 : — 
he 2.5 0 —— 1 4 16 55 48 162237 747 4 
May 13 | 10 12 27 38 14 49 2 AL ;o& Z ours 20 10 $6 49 5 34 2 39 
Hours 9 4 46 28 8 2 30 1 12 [Mot. 27 S. 33 15 18 8 4 
. — bee 3 
4 — 7 347_| — 7 49 47 
M. Motions. | 6 18 28 22 | 75 5 19 12 | $ 1 23 21 M. Motions | o 29 13 53] 7 6 5359] 8 © 38 32 
Ann, Equat, — 638] F 15 12 — 5 28 Ann, Equat, EN 22 . 
D, Ap. & 1 Ed. 6 1g 21 44 | 7 2 24 7 1 17 53 [D Ap. & & 1. Fd. ] o29 949] 7 7 322| 8 o 35 
6 Equat. — 9186 18 + 44 6 20 36 50 ff __ 6 Equat. ee 26 19 
D 7 Equat. | 6 18 12 26 [ 11 12 49 20 10 19 18 57 D 7 Equat, o 29 9 30] 5 22 627| 4 25 43 59 
Elliptic Equat. | + 1 45 47 — 18 |6 Eq, [DA Elliptic Equatr, [ — © 55 47 — 0 19 |6 Eq. [J)aQ 
D 8 Equat. 6 19 58 13 | 11 12 40 2 cor. Anom, ) 8 Fquat. O 28 13 4 5 22 6 8 D corr, Anom. 
Evection + 1 16 17 | + o 52 53 H M. Ell, Equat. ] Evection | — 1 20 28 — o 27 53 |} M. Ell. Eq, 
D' Equat. 6 21 14 30 | 11 13 32 55 [D true Anom. ) 9 Equat. | 26 53 17 | $5 21 38 15 [) true Anom, 
Variation — 37 40 1 25 54 — [2+ Ann, Arg. ot Variation dy 8 34 9 2 20 42 — 12. Ann. Arg. 
D Orb. Long. 6 20 36 A 9 17 38 55 Arg. Evec, D Orb. Long. o 26 29 8| 3 © 56 15 Arg. Evection 
ReduQ. 3 20" +_ 7.13 |N®.[Argaments | Equations, ee 207) . 49 |N©.,[Argumen's, | Equations. 
D in Eclipt. > 20 44 3 "6.4. u . D in Eclipt. | 26 25 57 pt Ik — + 
Obſerved ) & 20 43 41 |2 | 6 27 57 | 4 24 Obſerved | 26 26 16 | 2 | 7 10 21 | 513] + +» 
Error of Computation + o 22 | 3 6 2 ; Error of Computation — © 19 : : * 2 | 2 x 4 
you * 21 ” * . 
Hally's Error + 1 49 : 4 13 F gn Halley's Error — 8 20 $ 2 18 7 3 
2 
be above is an Improve- : — 40 235 *,* The Moon's Latitude ard, » 2 * vt MLS 5 
ment in the Form of the lunar Com- | Parallax are taken out of Tables, p. 121 3 
putation by D. C. wwho has commo- 52 and 53 the proper Arguments 20 
diouſly lth my Mean E. r in - Anal <4 p. — Of | — 75 | 
Evection, at the Top of the Page, 6% 21% 14 ) which a, two lafl printed Examples _—_— 
fer taking out the leſs -y "ny And) 2 43 29 © are an Improvement by D. C. t o 19 
bat corrected the Mean Mations from|—— — whom no Taik is inſuperable ! Th 
Tab, p. 374. , 4 7 45JaQ BG. " | THE 
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| GEOGRAPHICAL TABLE. 
| ABLE of corre& Latitudes and Longitudes of re- 
markable Places — from Page 1 to 2 


AS TRONOMICAL TABLES OF THE SUN. 


Table of annual radical mean Places of the Sun and firſt 
Star of Aries, O. 8. — — 3 
— annual R. M. Places of Sun and 1 & Y, N. 8. 4 
Monthly M. Motions of Sun and 1*#Y from 5; to 
— Radical mean Places of the Sun and firſt Star of 4- 
ries for Centuries — — — 8 
—— Mean Motion of the Sun and fixed Stars for 99 Ju- 
lian Vears — Ps _ 9 
Mean Places of the Sun and fixed Stars for Years 


and Months, O. and N. S. — — 10 
Mean Motions of the Sun and fixed Stars for Months 
and Days — — — 11 


Equation of the Sun's Center — 12 
Decimals for proportioning the Dif. of Equat. 13 
——- Examples of proportioning the Dif. of Equat. 14 
Sun's proportional Diſtances from the Earth, Ec- 
centricity 1685 15 
Logarithms of the Sun's proportional Diſtances 16 


Sun's true Place, or Anomaly, to the mean 17 
—— Examples of its Uſe 18 
—— Abſolute Equation of Time, for 58 Years 19 


—— Equation of Time for Sun's true Place we 20 


——— Equation of Time for Sun's M. Anomaly 
—— Kefraction of Light for Greenwich Obſervatory 
— - Hourly Motion and Sun's app. Diameter, and 21 
—— Acceleration of fixed Stars 
—— Decimals of a Degree for proportioning Sexageſ. 22 
—— Sun's Declination and meridian Angle 23 
—— Sun's right Aſcenſion to Sun's Place fr. 24 to 25 
Sun's right Aſcenſion in Time 26 & 27 
—— Reducing Parts of Equator to Time 
—— Reducing Time into Parts of Equator 28 
—— RefraQtion and Parallax, for Paris : : 
——- Reducing Parts of Equator from Noon to Noon 

into mean Time 
—— Reducing M. ſolar Hours into Parts of Equator {29 
—— Difference of mean ſolar above ſydereal Hours 
—— Dif. between Julian, Gregorian, and ſolar Years 30 
——- Conſtruction of the above 


I 
—— Decimals of a Day — — 5 
——- M. Mot. Sun for Months and Days to Thirds 
— Equation of Points of the Equinoctial. Equat. 
of Ecliptic's Obliquity. Annual Preceſſion of E- 33 
, quinox, according to Longitude of Moon's Node. 


THE 


= N T 5 


ASTRONOMICAL TABLES OF THE MOON. 


Table of annual rad. M. Places of Moon, O. S. Page 34 
—— Annual radical M. Places of the Moon, N. S, 35 
Annual monthly M. Mot. of the Moon fr. 36 to 39 
—— Radical mean Places and Motions of the Moon for 

Centuries, O. and N. Style 4 
—— Mean Motion of the Moon for 99 Zuliar Years 41 
—— Mean Places of the Moon for Years and Months, 

O. and N. 8. 42 
——— Moon's mean Motions for Months and Days 43 


—— ]. Equation of the Moon. C. from 44 to 45 
II. and III. Equations of the Moon. C. 46 
—— IV. V. VI. and VII. Equations of the Moon. C. 47 
—— VIII. Equation of the Moon. C. 48 
—— IX. Equation of the Moon. C. = 49 
—— X. Equation of the Moon. C. — 0 


Correction of the Moon's mean Variation P. 73, with 
Examples. C. 


— — — 1 
— XI. Equation of Moon, or Reduction to Ecliptic , 
——- Moon's mean Latitude. C. _— | 2 
Equation of the Moon's mean to her true Lat. } 


Moon's mean horizontal Parallax 
—— I. Equat. of Moon's M. horizontal Parallax | 53 
IT. Equat. of Moon's M. horizontal Parallax. C. 
Examples of computing the Sun and Moon's true 
Places. C. 54 
Remarks on Mr, Mayer's Acceleration of the Moon 
Account of our new ſolar and lunar Tables 55 
Precepts for computing the Sun and Moon's true Places 
accurately 


SUPPLEMENTAL EQUATION-TABLES OF THE 
SUN. 

Table of Equation of the Sun's Center, for Eccentricity 
1692 
Logarithms of the Sun's proportional Diſtances, Fl 
Eccentricity 1692 — 58 
——- Equat. Sun's Center, to Eccentricity 1680 59 
Sun's proportional Diſtances from the Earth, for 


Eccentricity 1680 60 
SUPPLEMENTAL „„ TALLES OF THE 
MOON. 

Table of the I. Equation of the Moon, Apogee, and 
Node — fr. 61 to 62 
II. Equation of the Moon — 
Decimal Multipliers to the foregoing Table 6 
—— Greateſt Equation (Moon in Ottants of Sun) 5 
—— III. Equation of the Moon — 
b Table 


E ONT 


Table of ſecond Equation of the Moon's Apogee, ac- 
cording to Newton, With decimal and ſexageſimal 
Multipliers for greateſt Dif. under and above the Moon's 
central Equation, for preſent central Equation Page 64 

—— Second Equation of the Moon's Apogee according 
to Horrox. ith decimal and ſexageſimal Multipliers 
for the greateſt Difference under and above the Moon's 
mean central Equation, for preſent central Equation 65 

—— IV. or mean central Equation of the Moon, ac- 
cording to Newton, With the greateſt Difference of 
Equation (under and above the mean central Equation) 
correſponding to the greateſt and leaſt Eccentricities | 

from 66 to 68 

IV. or mean central (or elliptic) Equation of the 
Moon, according to Heyrox. With the greateſt Diff. 
of Equation (under and above the mean central Equa- 
tion) correſponding to the greateſt and leaſt Eccentrici- 
ties — from 69 to 71 

— V. Equation of the Moon, or Moon's greateſt 
and leaſt Variation, according to Newton _ 

—— Decimal Multipliers for the foregoing Equation 7 

-—— Moon's greateſt Variation in Octants of Þa© 

V. Mean Variation Equation of the Moon 

—— Logiſtical Logarithms for Correction of . 3 
foregoing Equation — 

V. Entire Variation-Equation of the Moon, * 

* 


cording to Horrox or Flamſtead 
—— VI. Equation of the Moon, or ſecond Equation 
of her Center. According to Newton 
— VII. Equation of the Moon, or ſecond mean 
Variation. According to Gregory. 
——— - CorreQion of Gregory's VII. or ſecond Variation 
— VII. Equation of the Moon, or ſecond mean 
Variation. According to Newton 
——— Corre&ion of VII. Equation foregoing, or ſe- 75 
cond mean Variation 
Farther Correct. of foregoing 2d M. Variation. 
According to Diff. of 's Diſt. fr. Earth and Sun 
Second Equation of the Moon's Node, according to 
Newton, With decimal Multipliers and Logiſtical 
Logarithms to be applied to the greateſt Exceſſes of Re- 
duction and Moon's Latitude. For finding the preſent 
Reduction and Latitude. Alſo preſent Exceſſes above 
the leaſt Inclination of the Moon's Orbit and Ecliptic, 
for finding the preſent Inclination 76 
—— ReduCtion-Equation ot the Moon from her Or- 
bit to Ecliptic — 
—— Latitude of the Moon, for leaſt and greateſt In- >77 
clination of her Orbi:. With greateſt Exceſs of 
Latitude for finding the preſent Lat. Moon 
Mean horizontal Parallax of the Moon in Con- 
junction and Oppoſition of the Sun and Moon. 
With greateſt Diftereuce of horizontal Parallax 
—— Decimal Multipliers for greateſt Difference of 
horizontal Parallax. To find the horizontal Pa- >78 
rallax for preſent Eccentricity 
— CcrreQtion of foregoing horizontal Parallax, 
out of Conjunction and Oppoſition of the Sun and 
Moon — _ — 
—Fccentricities of the Moon's Orbit. Difference of 
thoſe Eccentricities from the mean, according to Horrox 
and Flamſtead. With the Difference. of Eccentricities 
from the mean, according to Newton 79 


E NS. 
Table of Equation of mean elliptic Equation of the - 
Moon's Center, to the mean elliptic Equation. Ac- 
cording to Ward's Hypotheſis — 80 
Conſtruction of conſtant Logarithms in following 
Table, for finding the Moon's central Equation 
Conſtant Logarithms correſpondent to the different 
Eccentricities of Moon's Orbit, For finding the true 
_ elliptic Equation of the Moon's Center = 81 
uation or Correction of Half Moon's equated A- 
nomaly. For expeditiouſly finding (at one Operation) 
the true Equat. of Moon's Center fr. 82 to 83 
Elliptic Equation of the Moon's Center in all States 
of her variable Orbit, according to her different Ec- 
centricity, With the Increaſe or Decreaſe of Equation 
from mean Eccentricity for every 5000, Difference 
of Eccentricity fr. 84 to 89 
—— Equation of the mean to the preſent true elliptic E- 
EN of the Moon's Center. According to equated 
nom. Moon, and Sun fr. Moon's Ap. fr. go to gg 
Uſe of the foregoing Equation _ 96 
Of finding the true from the mean Anomaly univerſally 
and correctly — — — 96 
MAYER's LUNAR EQUATIONS. 
Table of Equation of Node and Moon's mean Anom. 97 
I. II. III. IV. V. Equations of the Moon 98 
—— VI. VII. VIII. IX. X. Equations of the Moon 99 


XI. Equation, or Equation of Moon's Center 100 
XII. Equation, of Moon's Evection 101 
—— XILL Equation, of the Moon's Variation 102 
—— XIV. Reduction-Equation to the Ecliptic ) 
Mayer's LaTiTUDE or THE Moon, 
I. Moon's mean Latitude _ 103 
—— IL. Equation of the Moor's mean to her woe | 
Latitude _ — — 


Mayer's HORIZONTAL PARALLAX OF THE MooN, 
Mean equatorial Parallax of the Moon 
—— I. Equation of Moon's horizontal Parallax \ 104 
—— II. Equation of Moon's horizontal Parallax } 
M. EULER's EQUATIONS of the MOON. 
Table of Equation of the mean to eccentric = 
105 


maly of the Sun and Moon 
—— Sun's mean Motion and Acceleration 
I. II. III. Equations of the Moon 106 
IV. Equation of the Moon _ I 
V. VI. VII. and VIII. Equations of the Moon, with 
Remarks 108 


DIFFERENT METHODS of ſolving the K:p/erian 
PROBLEM. 
A limited CorreQion of Ward's Hypotheſis, determining 
the true Angle at the upper Focus — 109 
Examples of ſeveral Solutions, by different Methods, ac- 
cording to Halley, Bulliallus, and the foregoing Me- 
thod, compared together - fr. 110 to 114. 
A Remaik on the miiccllaneous Tracts — 114 
Univerſal and ſhort Method of ſolving the Xeplerian Pro- 
blem — — — — 96 


RULES and EXAMPLES for determining other REQUI- 
SITESof ELLIPTIC ORBITS. 

Prop, I. To determine the Diſtance of a Planet, or Co- 

met, from the Sun, from the true Anomaly and Eccen- 

tricity of the Orbit given 


— 118 
Frog 


i 
1 - * 


O 


| Prep, II. To determine the eccentric Anomaly of a Pla- 
net, or Comet, from the true Anomaly and Eccentricity 


given. | 
Prop. III. To determine the mean Anomaly and Equa- 


tion correſpondent, of a Planet, or Comet, from the 


eccentric Anomaly and Eccentricity of the Orbit 
given d _ 11 

Prop. IV. To determine the Diſtance of a Planet, or Co- 
met, from the Sun, from the eccentric Anomaly, true 
Anomaly, and Eccentricity of the Orbit given. 

Prop. V. Fo determine the 1 Equation of a Planet, 
or Comet, or greateſt Difference between its mean and 
true Anomalies 116 

Prop. VI. To determine the Eccentricity and other Di- 
menſions of a Planet's or Comet's Orbit from the great- 
eſt Equation given fr. 117 to 118 

Remarks on the greateſt Fquat. of Mercury fr. 118 to 119 


PRINCIPLES of the PLANETS mean PLACES and 
MOTIONS. 


Decimal Table of the Sun's mean radical Places and Mo- 
tions: With Equations of the Sun's mean Places in 
aſtronomical Tables to thoſe in others fr. 120to 121 
The Mecon's mean radical Places and Motions, 
With Equations of the Moon's mean Places in aſtro- 
nomical Tables to thoſe in others 121 
The mean radical Places and Motions of the 
Moon from the Sun. 
Mean radical Places and Motions of the five pla. 
netary Bodies, Mercury, Venus, Mars, Jupiter, and Sa- 
turn _ fr. 122 to 123 
Planets mean periodical Revolutions. 
Planets mean ſynod cal Revolutions. 
How to determine a Planet's mean Place at any Time, by 
itz periodical Revolution, and the mean Place of that 
my Planct for ſome one Time being given 123 
* Compariſon of the Elements of the Planets mean Places 
and Motions, according to late Improvements. 
Law of the five primary Planets Motion 


— 


124 


WS PRINCIPLES of the SATELLITES Mean PLACES 
17 71 | and MOTIONS. 


Decimal Table of the radical mean Places and Motions 
of Jupiler four Satellites I24 

Law of Motion of Jufiter's four Satellites. 

Periodical Times, Diſtances, Magnitudes, and variable 
Motion of ie four Satellites. With Obſervations 
and Remarks by Dr. Pound and Dr. Bradley on the 
Phzr.omena and Properties of theſe Bodies 125 


of the five Satellites of Saturn. 

1 Provements. 

_ —— Of the radical mean Places and Motions of the five 
| Satellites of Saturn deduced from their periodic Times, 

A Compariſon of the Orbits, Revolutions, and Velocities 
of Jupiier and Saturn, with the Orbits, Revolutions, 
and Velocities of their Satellites 126 

Law of Motion of Saturn's five Satcllites. 

A Compariion of the periodic Times and Diſtances of Sa- 


According to late Im- 


Decimal Table of the radical mean Places and Motions + 


Remarks, by different Aſtronomers, on the Phænomena 
and 3 of Saturn's five Satellites; and on Saturn 
and his Ring. | | 

A general View of the Elements of the Theory of our 

planetary Syſtem | fr. 127 to 128 


Aſtronomical and Chronological DEDUCTIONS and 
DEMONSTRATIONS. | 


A Table ſhewing, at Sight, the Number of Days from 
the 1ſt of January to any Month-day of the Year fol- 
lowing, in a common or Leap-Year. 

For reducing Julian Years to Days, and the con- 


trary. n 

With E of the Uſe of the foregoing Tables 129 

Table of the Julian, ſolar, *Gregorian, and ſydertal Years 
compared. 

With Examples of the Uſe of the foregoing Table 

Of the Preceſſion of the Equinoxes. 

The mean annual Quantity deduced from Obſervation. 

Of the Progreſſion of the Aphelions and Nodes of the 
Orbits of the Planets in reſpect of the fixed Stars. And 
r. the Progreſſion of the Aphelion of the Earth's Or- 

it, 

The Quantity of that Progreſſion deduced 131 

Of the Inequalities of the Earth's Motion, cauſed by the 
Gravitation of the Moon. 

Rules for determining the Quantity of Preceſſion, Nuta- 
tion, and Changes thereby of Declination and right 
Aſcenſion, in reſpect of the fixed Stars. 

Preſent Obliquity of the Ecliptic deduced from Obſerva- 
tion —— —— 132 to 133 


130 


Of the MEASURE of TIME. 


The ſydereal and ſolar Day. 
An aſtronomical or ſolar Day. 
The ſydereal Day correctly dedaced. 


To regulate a Clock or Watch — 134 to 135 
EQUATION of TIME. 

Mean and true Days defined. 

Examples of the Equation of Time 136 to 137 


NATURE and DIVISION of TIME, 


Time meaſured by Motion. 

Variable ſolar Year. 

* aſtronomical or ſolar Vear, called alſo the tropical 

ear. 

Near ſydereal Vear. 

Near anomaliſtical Year, 

Correct ſydereal Year. 

Correct anomaliſtical Year. 

Mean lunar Year, 

Civil Year. 

Mean Julian and mean ſolar Year comparcd. 

The falling back of the Seaſons before the Style was 
altered. 


turn's tive Satellites from Saturn's Center, in Radii of The Quantity deduced. _ 138 10 139 
his Ring ——— — 127 Alteration of Style, how — 140 
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' Conſtellations, a Table of their Names 


i 
. 
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C ON T 
Difference of Years. to — 
Civil, ſolar, and lunar, complete, vacant, and Roman 

Year, deſcribed. 

Difference of Months. N | | 
Aſtronomical, civil, periodical, ſynodical, and antient. 
Diviſion of the Year by the Antients into 
Fewiſh, Egyptian, Arabic or Turkiſh, and Grecian Months, 
A common Month. A Week. 


140 to 141 
Day, natural, artificial, aſtronomical. | 
Hours, equal, unequal. _ 
Minutes, Seconds, Scruples. 
Cycles and Periods. 
Sun's Cycle, Moon's Cycle, and Indition 142 


Of the FIXED STARS. 
Appear bigger to the naked Sight than through a Teleſ- 


cope. 
Made wer on Purpoſe to give Light in the Night. 
Readily known. 


143 to 144 
Different Properties of fixed Stars. 
Milky Way, lucid and cloudy Stars, Mega/ennic Clouds. 
Changes of, and periodical Stars. 
Changes in the Heavens. 
Ecliptic Obliquity changes — 144 to 145 


TABLE of Chronological ERAS of great EVENT'S; 


According to the Vear of Julian Period of Creation, and 
of Chriſt. \ 
An Account, and Examples of, the Uſe of Zras, Cycles, 
and Periods. 
The Birth and Death of rt 
Sir J/aac Newton's Method of fixing the Eras of Chrono- 
logy, and particularly the Time of the Argonautic Era, 
by the advanced Places of the Conſtellations 146 to 
| 147 
Chronological Tables, ſhewing, at Sight, the dominical 
Letter, or Letters, for any Year before Chriſt, O. S. 
For any Year ſince Chriſt, O. S. 148 
For any Year before Chriſt, according to N. 8. 
For any Year ſince Chriſt, according to N. 8. 
—— Shewing by the dominical or Sunday Letter of ei- 


ther Stile, the Day of the Week anſwering to any Day 


of the Month in that Year; for ever —— 149 
Shewing the Golden Number, at Sight, for any 
Year before or fince Chriſt 150 
Shewing, at Sight, the near Place or Sign of che 
Moon, by the Golden Number for che Vear and Day 


of the Month given, N. 5. — 157 
Shewing, at Sight, the Moon's Age, for any Day 
of the Month given, N. 8. — 152 


— The Sun's Place through the Year, by which the 
Moon's Place may be found, and her Riſing and Setting 
neaily for Leonacn, or any other Part of the World. 

A Table of the Time of high Water at ſeveral noted Pla- 
ces before or after high Water at Londen — 153 

A chronological Table, to find, at Sight, the Time of * 
Paſchal, or Eaſter Full Meon, and conſequently the 
Time of Eaſler for ever, by the Golden Number and 
Days that the lunar Cycle of 19 Years, goes forward 
in any given Period, New Style, — 154 


x 


E N T s. 


A Table of the Number of Days, at Sight, the New, 
Full, or Quarter Moons, in the Gregorian. Account, go 
forward in the Months ; or how much the lunar Cycle 
of 19 Years advances in the Month - day, from 1600 
Beginning _— A. LE — 154 

— Shewing, at Sight, the moveable Feaſts by = 
dominical Letter and Golden Number. 

—— — Shewing, at Sight, the moveable Terms, by the 
dominical Letter and Golden Number 155 

Shewing, at Sight, the moveable Feaſts and 

Terms for ever, by the dominical Letter and Golden 


Number, for old Style — Of Uſe in antient Hiſtory | 


and Chronology. 25 K 
A general Table of the Sun's Riſing and Setting in Eng- 
nd and Treland, according to new Style 156 


Remarks on Eras, or Points of Time. 
Controverſies concerning Eras. 


Remarks on the Nature and Meaſure of Time 157 
Of Reſt and Motion of Bodies 
Of antient and modern Hypotheſes —— 158 


PRACTICAL QUESTIONS in CHRONOLOGY, 
Of ſundry Kinds, anſwered — 159 to 166 


To turn Time into Degrees and Parts of the Equator, and 
the contrary, arithmetically — 167 


A Table to find, at Sight, the Number of Days advanced 


and retreated by the EpaQs and Lunations, in the 
Month-days, (from 1600 before to 6000 Years ſince 
Chriſt) from old to new Style from 1800, and the con- 
trary. X 

For ee the Epact and Fall of Eaſter, accordin 
to new Style, as ſettled by Pope Gregory, Allo to find 
the Epact, O. S. for the ſame Centuries 168 

Examples of the Uſe of the foregoing Tables 168 to 169 

Chronological Remarks and Improvements. 

Chronological Scale, 

Chronological Rules, arithmetical!y applied to Practice in 
anſwering many Kinds of chronological Queſtions ; 
ſuch as finding the dominical Letter, Week-day anſwer- 
ws to a given Month day, the Golden Number, Cycle 
of the Sun, Roman Indiction, Epact, Ec. for new and 
old Style, before and ſince Chriſ, &c, With memo- 
rial Couplets to aſſiſt the Memory; and ſmall chrono- 
logical Tables added for the ſame Purpoſe 170 to 177 

A Table of Calends, Ides, and Nones, according to the 
Roman Year, Of Uſe in Hiſtory. 

An Account of the old and new eccleſiaſtical and civil 
Calendar. 


With ſeveral other chronological Matters decided 178 
to 179 


PERPETUAL TIM E-TAB LES, or GENERAL 
RULES for CHRONOLOGIS'TS, HISTORIANS, 
NAVIGATORS, Se. 


Determining, at Sight, the Points of Time for any one 
Seaſon of the Year, paſt, preſent, or to come, particular- 
ly uſeful for all Perſons writing Almanacs for the Sta- 
tioners Company. 

Rules for finding the moveable Feaſls and Holidays in 
any Year = — — — 180 

Names 


CON T 


Names of all the fixed Feaſt-days, obſerved in the Church 
of England. | + } 
Names of all the Vigils and Faſt-days. 
The Days of Faſting and Abſtinence. 
Solemn Days kept, for which particular Church-Service 
is appointed — 180 
Table of moveable Feaſts ſor 
of Eaſter, N. 8. 
— Moveable Terms for ever according to the Fall 
of Eafter, N. S. 181 
—— — Moveable Feaſts from 1759 to 1800, N. 8. 182 
Perpetual Tables, of the Month-day and Week-day cor- 
reſpondent, according to the dominical Letter ; with 
the fixed Feaſts, Holidays, remarkable Days, &c. ac- 
cording to N. S. for any Month in the Year, 
Month-day of New, Full, and Quarter Moons for any 
Month in the Year, according to the Golden Number 
183 to 188 


RULES for the proper USE of the RIGHT ASCEN- 
SION and DECLINATION of the SUN and 
STARS, their Meridian Altitudes and Height of the 
Pole, in afironomical OBSERVATIONS, 

Particularly uſeful in Navigation 189 to 191 

Table of the apparent Semidiameter of the Sun, Time 
of his paſſing the Meridian, and his Diſtance from the 
Earth for every 1oth Day of the Leap-Year, 1756, 
N.S. 191 

A Solar Ephemeris, commencing 1756, and ſerving, by 
Means of {mall Equations, till 1800. 

Being a monthly Table of the Time of the Day by a re- 
gulated Clock when it is Noon by the Sun : Shewing 
the Equation of natural Days, and Advance and Re- 
treat of Clock-Time for Leap-Year. 

The Sun's Place, Declination, and Right Aſcen- 

ſion, for each Day of the Month in the Year 1756; by 

which, and ſmall Equations, his Place, Declination, 
and Right Aſcenſion are eaſily determined for any fu- 

ture Day of the Year, till 1800, 192 to 196 


TABLES in ASTRONOMY. 


I. A Catalogue of 140 remarkable FIXED STARS, with 
their Magnitudes, Longitudes, and Latitudes, N. 8. 
According to Dr. Halley — 1097 

II. Catalogue of 69 remarkable fixed Stars, with their 
Right Aſcenſion in Time, Degrees, and alſo Declina- 

tion N. or 8. According to the Foreigners 198 

Equation-Table of the middle Time in Seconds, between 
the Times (by a Clock or Watch) of Forenoon and 
Afternoon, equal Altitudes of the Sun. Correſpondent 
to the Increaſe or Decreaſe of the Sun's Declination 

during the Interval of Obſervation — 199 

Table of ſemi-diurnal or ſemi-duration Arcs, for finding 
the Riſing and Setting of the Sun and Stars 200 to 203 

Table of the Sun's Amplitude of Riſing and Setting; 
for finding the Variation of the Compaſs 204 to 207 

III. Catalogue of 307 eminent fixed Stars, in the North- 
ern and Southern Hemiſphere: With their Places in the 


ever, according to the Fall 


E N T 8. 


Conſtellations, correct Right Aſcenſion, Declination 
for the Year 1750, and their annual Variation. Ac- 
cording to the laſt improved Obſervations 208 to 213 

Small Equations of Clock-Time, and of the Sun's Place 
and Declination, for every 4th Year from 2750, (or 
from any common, or Leap-year after) to 1800, N.S. 
Which will ſerve, with contrary Sign, back to 1700, 
N. or O. Style. According to M. De /a Caill's Mo- 
tions — — — 214 

* of the Sun's Right Aſcenſion in Time for every 
4 Vears. 

8 Diameter for every 5th Day in the Year 
1760. 

. of the horizontal Semi- diameter of the Moon, 
to her apparent Semi-diameter in Altitude. 

Ecliptic Obliquity for given Years — 
Table of Clock-TJime at Noon by the Sun. 
Sun's Right Aſcenſion, Complement of Right Aſcenſion, 


215 


or Diſtance of Aries from the Meridian, in Time. For 
each Month and Day in the Year. Reduced to the 
Meridian of Greenwich Obſervatory 2160 217 


LIII. hw 7 ASTRONOMICAL QUESTIONS ap- 
plied to NAVIGATION; practically anſwered by 
ſpherical Proportion and Logarithms 


The Nature and Cauſe of Twilight 224 

XXXIX. Qucſion. To find, the apparent Place of the 
Moon, from her Longitude, or true Place, and Lati- 
tude given, 

Wherein D. Cowper's new and ſhort Method of finding the 
Pazallactic Angle is exemplified. 231 

Rules of applying the Moon's Parallaxes 233 

Equation-Table of the Ecliptic Right Aſcenſion to the 
Right Aſcenſion with Latitude. 

Equation to be ſubtracted from the Latitude of a Planet, 
for the Equation of the ecliptic Declination to the De- 
clination with the Planet's Latitude — 251 

Table of the Longitude and Right Aſcenſion of the Mid- 
heaven, with the near Longitude of the nonageſimal or 
go Degree from the Horizon, correſpondent in Lati- 
tude of Landon 252 

Table for determining the near Time in any Day, when 
the Sun, Moon, a Planet, or Star, is in the higheſt 
Point of the ecliptic Latitude of London 2 

Rules and Examples to find when the Sun, Moon, Pla- 
nets, or Stars, will be in the nonageſimal Degree 

2510 255 

Sexageſimal Tables for proportioning the Difference of 
Equations at Sight 2356 to 259 

Table of the viſible Eclipſes of the Sun, and Phænome- 
na, for 21 principal Cities of Europe. 

The viſible Eclipſes of the Moon, and Phznomena for 
Greenwich Obſervatory. 

Likewiſe the inviſible Eclipſes of the Sun and Moon 260 

The New, Full, and Quarter Moons or Lunations for 
Greenwich Obſervatory to the Year 1765 261 

Table of the ſemidiurnal Arcs of the Sun to every Degree 
of his Longitade in the Ecliptic, for London. 

Semidiurnal Arcs of the Moon to every Degree of 

her Longitude in the Ecliptic, at Southing, without La- 

titude, tor London 


218 to 250 


— 


202 
8 Table 


CONT 


Table ſhewing, by the Moon's Age, the near Time of her 
Riſing and Setting in Eg/and or Ireland; when ſhe is 
in the Beginning, Middle, or End of each Sign in4the 
Ecliptic (ſuppoſing her without Latitude) her mean 
Place and Age being known at Sight, by Tab. P. 241, 
252 

Equation of the true horizontal Diameter of the Moon, 
to the apparent horizontal Diameter, according to the 
Moon's Declination. ; Ra gt | 

Equation of the horizontal Diameter of the Moon to the 
apparent in Altitade. 

Reduction of Paris mean Places to Greenwich Places 263 

A Table ſhewing the proportional Difference to be added 
to or ſubtracted from the Sun, Moon, or Planet's Pla- 
ces, Declination, Right Aſcenſion, Cc. at a firſt Me- 
ridian for the reſpective Place, Declination, Right Aſ- 
cenſion, &c. under a diſtant Meridian 264 

Equation of the Difference of Right Aſcenſion, in Time, 
at Noon, between the Sun, Moon, Planets, and Stars, 
to the nearer Jime of their reſpeAive Southing at 


— ——_—y 


Greenwich — 265 
LOGISTICAL LOGARIT HMS. 

Their Nature and Uſe 266 
Table of Logiſtical Logarithms 267 to 272 
The SEAMAN's READY COMPUTER. 

An Improvement in 'Tabular Navigation 273 to 280 
Uſe of the Seaman's Computer exemplified 281 to 287 


Our new Method of Computation, without Scale, Com- 
paſſes, Chart, or Canon, exemplifed in Aniwers to 
the five Caſes of Sailing, propoſed by Mr. Martin, in 
his new Principles of Navigation ; according to Sailing 
by the Spheroid 283 to 287 

Table of meridional Parts on Mercator's Chart, accord- 
ing to the Sphere. | 

Table of meridional Parts according to the Spheroid 

288 to 293 

'The Length of a Degree, or Number of Degrees, being 

elliptic Arcs of the Earth's Meridian in Minutes of the 


Equator, and Hundredth Parts for any Latitude. Ac- 


cording to Don Juan. 

Length of the Meridian Arcs of the Sphere by Mr. Mur- 
doch, compared with the foregoing Arcs of Don Juan's 
Spheroid 

Dimenſions of the Earth as a Spheroid conſidered, from 

295 to 301 


— — — — 2 


Properties of right- angled plane Triangles, 
Properties of Sines, Langents, c. : 302 
Anſwers to all the Caſes of.plane Triangles in Symbols 


and Words — — 303 
Rules and Proportions for anſwering all the Caſes of Sail- 
i py * * 304 
Tabalar Rules, in one View, to anſwer all the Caſes in 
Sailing — — — 305 
Examples in anſwering the principal Caſes of Mercator 
Sajling — — 306 to 307 


262 


a Y 


E NT S. 


Of „. a Ship's Courſe ſteered by the Compaſs. 

Correction o 

Magnetic Variation from 1580 to 1759. 

Farther Correction by allowing for Lee-Wayr 307 

General Rules of Lee- Way from the Sails ſet or furled. 

Correction of the Courſe and Diſtance, by trying the 
Swiftneſs and Setting of a Current = 308 

Of Meaſuring the Ship's Way. 


Of the Seaman's Compaſs, -Line, Log, Half-minate 
Glaſs, and Log-board 9 


* —_ - dt 
Example of a Log-board. 
Seaman's Compaſs, 
Day's Reckoning on Board the Dreadnought 310 


Rules for correcting a Ship's daily Reckonin 311 

Remark on the foregoing Method of correcting a Ship's 
dead Reckoning. 

Remarks on Mr. B. Martin's new Navigation, in à ſe- 
cond Letter from a Correſpondent — 312 

Dimenſions and Weight of Shot. 

Place of Turning to Windward. 


To compute the Diſtance of a Head-Land, or Cape, at 
Sea — 313 
To meaſure the Tonnage, or Burthen of a Ship. 
Beſt Poſition of the Sails, and Rudder, in working a 
Ship 314 
The Properties of Magnetic Variation. 
Rules for determining the Quality and Quantity of Va- 
riation _—_ — — 315 
Practical Rules for finding the Latitude of a Ship's Place 
of Obſervation 16 


3 

Geographical Rules for finding the tabular Difference 
of Longitude. 

Remarks on the different Beginnings of terreſtrial Longi- 
tudes — — 317 

A Journal of a Voyage in the Dreadnought Man of War. 
From England to Martinico 318 to 319 

Nearneſs of Sailing to the Wind; and Rules for reſolv- 
ing a Ship's Traverſe geometrically ; by the Line of 
Chords, with Scale and Compaſs 320 

Of Trade Winds and Monſoons 321 to 322 

Variation of the Compaſs, as obſerved atdifferent Times 
and Places, 

Remarks on the vulgar Error in Books of Navigation 
of ſuppoſing mericional Diſtance and Departure to be 
alike, and of fixed Quantity _ — 323 

Table Rows the Miles and Minutes of the Equator, 

c 


mak ing a Degree of Longitude in any Latitude. 
Diviſion of the Earth and Ocean — 324 
General Affection of ſpherical Triangles 325 
Affections of right angled ſpherical Triangles, 
Some Properties of Sines, Tangents, &c. 26 


3 
Anſwers to all the Caſes of right-angled ſpherical Trian- 
gles, in Symbols and Words — . 
Anſwers to all the Caſes of oblique ſpherical Triangles 


328 to 329 
The Properties of ſpherical Triangles 330 to 331 
Some general Obſervations on the Tides. 


To find the Time of High Water, at a given Time and 
Place ; 


_ 332 
An alphabetical Tide-Table from the beſt Authorities : 
ſhewing the Time of high Water at the moſt remark- 


able Sea-Ports, and Sea-Coaſt Places, at New and Full 
Moon 


333 co 334 
Obſervations 


a Ship's Courſe by the magnetic Variation, 


- 


Obſervations on the different Beginnings of terreftrial 
Longitudes. | 
An aſtronomical Queſfion of Uſe in Navigation. 
Spherical Queſtions anſwered — | 335 
Obſervations on the Anſwers to Martin's or Mardoch's Ex- 
amples. 
— of Caſe 6th of Mercator-Sailing. 
\nalytically anſwered 336 
he Mariner's Univerſal Sea-Coaft Table. Of the prin- 
cipal Ports, Harbours, Head-Lands, Bays, Rivers- 
Mouths, and Iſlands, lying contiguous, or nearly ſo, 
round the World. Wo 
ith their Latitudes, North and South, and Longitudes 
Faſt from Ferro Iſland. Alſo their Difference of Lon- 
gitude Eaſt or Welt from Greenwich Obſervatory 337 
| tO 344 
An alphabetical Table of the Latitudes of promiſcuous 
and remarkable Places, with their Longitudes, from 
the Iſland 'of Ferro, and Difference of Longitude from 
Greenwich Oblervatory 345 
aptain Brown's Directions for the Safety of homeward 
bound Ships, coming into the Eng/i Channel. 346 


REDUCTION of CHRONOLOGY, 


ommencement of the moſt famous ZEras in Years cur- 
rent and complete, before and ſince Chrifl, Julian 
Style 275 347 
able for Reduction of Chronology. 

able for reducing Julian Years into Days, and the con- 
trary. a 

= Reducing Turkiſh or Arabic Years into Days and 
the contrary. 


veral Examples of the Reduction of Chronology. 
348 (0 355 
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9 
rRoDUCTION to the COMMENT on the 
. MOON's THEORY. 
0 356 to 357 
explanatory Comment on the Moon's Theory. Ac- 
gcording to which Principles the aſtronomical Tables at 
be Beginning of our Work (preceding the Supple- 
mental Tables) are conſtructed 358 to 371 
determining the Quantity of Evection-Equation 371 
able of the Mcon's Longitude com puted from the Ta- 
blies to a 100 Places, and compared with the reſpective 
= Obſervations — —— 372 to 373 
ral Correction of the Moon's mean Motion. Accord- 
) eg to the Correction of her mean Motion, and Acce- 
- Fiction allowed 374 
7 eie for corredting the Sum of the VI. and VII. Equa- 
9 

1 


1 


ons of the Moon, at the Beginning of the Tables. 


3 * -omparifon of the Number, Arguments, and greateſt 


1 quations of the Moon — 
d at 


thod of determining the Maxima of the ſeveral . 4 
Equations (C.) at the Beginning of our Work 376 to 


377 


c- onomical Tables equated to others 377 
ll bplanation of Newtons lunar Theory — 378 
;4 planation of Machiz's lunar Theory — 379 


ns \ 


Of Machin's Theory of the Moon 37910 383 
Of De la Caillt's Theory and phyſical Rules of the Moon's 
Motion 383 to 384 


Of LUNATIONS and ECLIPSES. 


Table of the mean Time of the firſt mean New Moon in 
January, from 1700 to 1800, O. 8. | 
Places of the Sun's mean Anomaly, annual Argument, 
and Sun from Moon's Apogee, correſponding. 
Monthly Motions of the ſame — 385 
Revolutions of the Moon to the Sun, next after Julian 
Centuries — 386 
Plinian Period of ſolar and lunar Eclipſes. 
Equation of Time for a Plinian Period 387 
Radical mean Places and Motions of the Moon from the 
Sun; for determining the mean Time (by Means of E- 
quations) of the true Orbit or Ecliptic New and Full 
Moon 388 
Mean Motions of the Moon from the Sun, Sc. for 
Months, Days, Hours, Minutes, and Seconds 389 
Equation of the Moon's Center (and ſecond Equation 
ſupplemental) compounded, at New and Full. 
The Moon's Latitude, Inclination, and Reduction, at 
New and Full 390 
The true hourly Motions, Diameters, and Parallaxes of the 
Sun and Moon in Eclipſes. 
Times between the true Ecliptic Conjunction or Oppoſi- 
tion of the Sun and Moon, and Middle of Eclipſe 391 
Angles which the Way of the Moon from the Sun makes 
with a Circle of Latitude, in Felipſes 392 
Examples of computing the Times and Places of the New 
and Full Moons in Eclipſes 392 to 397 
Precepts for computing the Times and Places of the Or- 
bit New and Full Moons 393 
What an Eclipſe of the Moon is 397 
Precepts for computing an Eclipſe of the Moon. 
What an Eclipſe of the Sun is. | 
Precepts for computing an Eclipſe of the Sun, by Pa- 
rallaxes _ _ 398 
To find the Places, on the Earth, of the principal Ap- 
pearances of ſolar Eclipſes, by Projection 399 
Method of computing the greateſt Number of Eclipies 
of the Sun and Moon that can happen in one Year, 
Of the Plinian Period of Ecliples, and their Returns. 
Of antient Eclipſes. 
Plurality of Eclipſes. 
Hiſtorical Eclipſes of the Sun and Moon, at great Events, 


409 
Reduction of aſtronomical Tables, with Examples 401 
Geometrical Conſtruction of a lunar Eclipſe 402 


Table of the Angle of the Hour Circle (paſſing through 
the Sun and Moon) with the Ecliptic 403 

Examples of computing the parallaclic Angle, according 
to different Methods. 

Explanation of different parallactic Angles 

Precepts of the lunar Computation. 

To find the Moon's true from her apparent Place. 

Remark on Dr. Halley's Tables or 


405 
Of Halley's Method of determining the Longitude by Ob- 
ſervation, 


Of De /a Caille's Method. 


404 


406 
Of 
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P. 124. L. 2. b. Col. 2. For 1d 12h zm, Sc, r. 14 18h 27m, Cc. Inattention either of the Author or Compeſiter, or Both. 


CON TEN T S. 8 
Of obſerving the Longitude at Sea by the Moon's The- Correction of the e of the Sun, and Sun's Diſ- 


ory — — — 406 tance from the E » According to Mayer 410 
Account of a Pamphlet pretending a Diſcovery of the A Table and Example for the Reduction of a Comets 


Longitude, Longitude from the Perihelion in a parabolic, to that 
12 of computing the Difference of Longitude from from the Perihelion in an elliptic, Orbit, by the Diffe- 

Greewwich = — — rence of Motion in thoſe Orbits 411 
A new Method of making a lunar Ephemeris. Computation of an Oppoſition of the Sun and Moon, 
Of the Motion of Comets — — 408 with their Places. 


Example of lunar Computation, according to D.C, 409 Cox crvsiox, or Land — — 412 
Example of Computation. According to Mayer. 410 | 
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CORRECTIONS of literal and typographical ERRORS obſerved ; to be made with the Pen, before our WORK 
is uſed. | 
of the follewing E obvious and trifling ; but are all recited any bei looked, 
N. B. N. — "ry — 7 4 Lins, it Refs * Namber of that Line, from the 85 crom of the Page, 


Pact 1. Line 6, 5. For oh 11" 165 and 20 497 4”. P. 127. L. 7. 6. Col. laſt, For 8 160 &' 29%, r. 8 140 P. d. 
Read o 7 16 and 1 49 4. o P. 146. L. 11. Cal. laſt. For 44 Yrs bef. Chr. r. 45 Yrs bef. Chr, 
L. 23. 6. For Lima 860 49 0% r. 760 49/ 0%. — L. x, 6. For, from 4713, r. from 4714. 
P. 2. L. 1. For Nantz ob ; ry 5 by and 60 13/48” E. i P. 147. L. 4. For 4713 Year Jul. Period, r. 47 14, Ec. 
Read o 56 and 1 44 OW. — L. 5. For Dif, 2954, r. Dif. 2955. 
L. 14. For Porto Bello 890 50/6“ r. 790 5of 6%. — P. 165. L. 10. 6. For divifible by 4, r. diviſible by a. 
P. 11. L. 16. For October 1 r. October 5. P. 170. L. 16. Col. 1. For 2 r. reguire. 
P. 23. L. 28. For 679 30/31“ r. 670 go! 317, & P. 172. L. 16. Col. 2. For Years fince Chriſt, r. Years before Chriſt. 
P. 24t027. Right Hand Col. For © PI. in Degs, r. its Comp. to 300, L. 29. ſame Cel. For Pericds ſo happened, r. Period ſo happened. 
or invert in writing the Degrees in that Column by Paper paſted - P. 193. L. 1. below the Tables, For correcting or beginning, r. cm- 
over its Length and Bteadth. mencing or beginning, | 
P. 72. L. 5 5. For i. e. 7,24 X any L. Eq. = G. D. 7. I. e. „1206 P. 231. L. 18. 5. Col. 2. For, from Cofine Declination for 5th Arc, 1 
x any L. Eq. = G. D. | r. fromp/ar Diſtance for the 5th Arc, @&c, . 4 
P. 73+ L. 8. 5. For 2.) a © (from next Naadrature or Syzygy) Sc. - P. 234. L. 29. Col. 2. For, To the No. of Earth's Diameters, r, To 
r. S. a2. D I © (from next Quadrature or Syzygy) : S. Pref, the No, of the Earth's Semi-Diameters, 
M. Variation, &c. P. 237. Midd, Col. 2. For 1.1287, r. 1.2187. 4 
P. 78. L. 24. 6. under Col. 7, For ＋ r. + —, L. 7. lower, For 3h, 12, r. 30, 67. 9 
P. 97. L. 18. Col. 2. For o 38 35” r. 00 280 15%. -P. 263. L. 1. under Tab, Cal. 1. For true Semi-Diam. r. true Diam. 
P. 100. L. 31. Col. 8. For 60 59! 38” r. 50 59! 38, PF. 281. L. 28. Cel. 1. For, Middle Latitude be Jeſs than 459, r. be i 
P. 102. L. 7. Col. 8, 10, 12. For ＋, +, T, (ar Top) r. —, —, —, greater than 430. - 
E. 119. L. 2. For elliptic Trajeftions, r. elliptic Trajectories. & Ibo 29.— For, it greater than 459, r. if leg than 459. 7 * 
L. 10. For Where the mean and true Motion is equal, r. Where - P. 297. L. 11. 6. For, as a Means for the Defect, r. as Ameni: 
the mean and true Anomalies are equal. made for the Defect. C 5 
1. +14 19 4 2. — 14 19 45 — P. 312, L. 9. For 1 Mile in 10 /efs, r. 1 Mile in 10 more, 9 
P. 120. For Com. 2. T 28 x 7 r. Com. 2.—28 — . you Thi of 3d Cel. Rule 2. bis Long. 5 54/ W. r. Dif, Long, 
* 3.742 59 17 4/3 .—42 59 17 50 14% W. 1 
P. 121. L. 8. Cal. 3. For , 97017925237, r. 19701786292, Sc. P. 323. L. 3. Col. 1. For Buffin's Bay, r. Baffin's Bay. 4 
290 6/ 19” 17% ina Lunat. - P. 324. L. 25. Col. 2. For, and ſome Iſlands, r. and ſome other Iard. 
L. a8. Cel. 1. For, from 1600 and 1700 reduce to, r. from IL. 3. 5. For, hay; the Diviſions, r. From the Diviſon. 
1700 reduce to. leſs leſs 
L. — Col. laſt. For + 4 3", r. 4 17. . P. 326. L. * For greater : than 1809. * greater | than 909. 
L. 33. Col. laſt. For, from 1600 and 1700, r. from 1700. L. 29. 6, For Rad. == 10, r. Rad, = 1. 
P. 122, L. 1. 5. Col. 3. For 21” 36iv, r. 21iv 36v. P. 328. L. 6. Col. 7. For, Sum and Dif. r. Sum er Dif, 
4. 5. ſame Col, 8“ 38% 24iv 8“ 381 24 v. E P. 359, L. 12. 6. For 1,000 to 178725 r. 1000 to 178725. 
i Is 6. Cal. 5. 4 Giv, Sc. 4“%ö oiv, &c, L. 9. 6. For 178725, r. 178,725. 
— IJ. I. Col. 6. 237% ir 2 3iv 15v, = L. 5. 6, For, at the ſame Time, r. in the ſame Time. 1 
4. 6. ſame Col, 9“ 18% 9 * 18iv, — P. 360. L. 5. 5. For, gravitate more towards, Cc. r. gravitate 1. 
1. 6. Col. 7. 12” 4 iv I2iv 45V. or leſs towards the Sun than the Earth, =o 
w 4. b. ſame Col. 5" 6% 5 iv. L. 3. 5. After KT — introduce, by which the Moon is 9 
10, 6. ſame Col. 31” 31” attrafted towards the Earth, in the former Caſe, Scr. 
P. 223. L. 21. Col. 3. 11” 31” 1ziW 11” 31iv 12y, F. 372. Obſ. 16, For 65 290 29% r. 36 290 29 % f O. = 
24. fame Col, 28% g8iv 28iv 48v, P. 376. L. 12. 5. Col. 2. Page. For 357,45, r. 356, 50. 
21. Col. 4. 6% 14 24iv 6” 14iv 24v, L. 4. 6. Marg. For 112,26, r. 119,26. 
wo 24+. ſame Col. 15 35iv 15iv 25v, — P. 390. Cel. 8. 30 169 , , for 39 4 214, r. 4 40 21”, 
w 21. Col. 6. 11 47% 12iv 11% iv av. P. 397. L. 18. Cl. 1. For, Ecliptic Conj. r. Ecliptic Oppoſition, 
24. ſame Col. 29 zziv, Sc, 29giv q2v, &c, +— L. 18, Col. 2, For, Ecliptic Conj. r. Ecliptic Oppoſition. 1 
w 31. Cal. 7. 87% 13 12iv 8 13iv 12v, — L. 21. ſame Col. For, Ecliptic 10m 435 Dif, r. 10m 445 Dil * 
SF 24+ ſame Col. 20% 3 ziv 20iv 3 zv. blot Ecliptic. —_— 
5 1. 5. Cal. 3» 32“ 57iv zziv 57. L. 3. For Examp. xi, r. Examp. ix. 
＋ 3. 6. ſame Col. 124 8% 12“ $iv, EL. 10. 6. For 10 6 41 21, r. 10 7 41 21. 4 
7 1. 6. Col. 4. 7 20iv 7iv 20v. THE Reader is deſired to excuſe and correct what other a = 
ST 3. B. ſame Col. 2 56% 24 2% 56iv 24v. Tnaccuracies, he finds, unavoidably ariſing, in fo large a Work, on 


aA material Errors contained, eſcaping our Obſervation, wwe ſhall be obliged to tbe Men of Judgment and Critics to point out, So far ſin j 
our taking ſuch Notice amiſi, that ve hereby offer our Thanks to any, vob ſhall be pleaſed to detect our Miſtakes, ( paying the Poſtage of their Lc: 
franking them, or publickly informing us) that TRUTH { obich is our principal View) may be promoted, x 
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A GrocRAPHICAL TABLE of many eminent and remarkable Places in the WorLD, with their correct tempo- 
rary Difference of Meridians and Longitudes from GBEN WIH OBSERVATORY ; and their correct Latitudes. 
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Dif. Time. | Dif. Longit. I Latitude |} | 1 | Dif, Time. | Dif. Longit. | Latitude 
| | 1 US | 21 
Places Names. After or Bef. | Eaſtor Weſt. North or Sou. Places Names. {| After or Hef. Eaſt or Weit, North or Sou. 
NR W « ² jo 7 7 7 7 by Ni it n 7 fo /-# 
Athens, in Greece, | 135 31423 52 30 El38 5 N Dantzick, Poland, 115 121A 18 48 o[Ef54 22 ON 
Alexandria, Egypt, 2 1 5A 3% 16 30 EI ZI 7 ofN || Dal, o 9 30 [AI 2 22 23] Ej51 2 4N 
Alexander, Syria, 2 25 20A 36 20 © : 36 35 10 5 . Edinburgh, o 12 21]4Bl 3 5 15]Whs55 58 © N 
Aracta, or Racca, 2 35 201A 75 50 © - 36 2 © — Florence, o 45 18A 11 19 30 E[43 46 300 N 
Agra, in Mogul, 5 864 76 44 oft 26 43 nn Francfort, | © 34 20 A . 49 55 N N 
Aleppo, Syria, 2 29 20] A137 20 © El35 45 23]N || Goa, Eoft-Indies, 4 55 eA] 73 45 of Elrs 31 „ER 
Algiers, o 8 5x] AI 2 12 45 E[36 49 30{N || Geneva, 3 7 o 36 20A 6 20 O E[46 12 ON 
Amſterdam, o 19 560A 4 59 EI 52 22 45 N [|| Gzzzxxwics. Obſerv. Io 0..of Al o o 45x 28 300N J 
Antibes, o 28 34A 7 8 33] E[43 34 5%N Jeruſalem, 2.21 20] A] 35 20 0 'E 31 55. ofN| 
Avignon, o 19 14|Al-4 48 33] El43 57 25|N || Ingoldfiade, | o 45 3o[AJ 11 22 20] El48 46 ofNl 
—_} bylon, Aſia, 2 51 6A42 46 3o|E|33 © ON Iſpatan, Perſia 1 20A 52 co of E[32 25 N 
len, Egypt, &. Cairo, 2 5 45431 26 15] El30 2 30. N | Kebee, or Quebec, Jo 4 58 121 . = of W 46 * oN 
9 rs Pruſſia, og o 53.50} A 13 27 30| El52 33 N Lima, Pers, 5 7 28]B 49 [WII xn 1518S 
4 Balaſore, Eaſft-Indies, | 5 44 AIs o o EIZZI 20 ofN || Londen, | 0: O 20[Bl o 5 ofW]5r 30 40% nh 
-;q, 2 55 6jAl43 46 30]E[33 21 o|N || Liſbon, o 36 30[B{ 8 57 0K 38 42 2o[N 
| — , g 52 2 - 13 © p 41 26 © — a | o 19 ow + 45 © 7 49 55 ol[N|. 
, | 4 42] E[43 29'21]N |] Lan 4 1 32 39] 0 11 Nj 
Bren, o 18 3 Bl 4 30 45 {W148 23 N Leipfich, 1 „ 19% To 15 A] 12 18 * E 2 19 * N 
Bologna, Italy, . o 46 28] A1 37 E 44 30 0 N. |. Li, Flanders, o 12 17A 3 4 161 E 50 37 50 N 
75 Ayres, America, } 3 52 20} B 58 5 ofW|34 35 [S |» Moſerwo, Ruſſia, 241 20]A 40 20 2 55 39. NI 
OuUrdeaux, o 2 10:Bl Oo W N 7 | — | 2222 21 
„„ 
— Sia gia, 3 35 1 . 17 30 + 3 42 12 Indies, 6 48 20 7 102 5 oſE [I 1; ofN 
N | | 43 50 51 0 alta, nd O 57 50 14 2 E 
Cape of Coed Hope, | 1 8 [Ane of E[34 15 8 Manila, Tflands, Indies, 8 % ” A ts 12 3 E 2 — N 
Carthagena, America, | 5 1 46|B|75 26 o|W|1o 26 35|N.|| Marinico, Idi 4 5 PC Wes | 
Hann If. America, | 3 51 20 B 57 50 ofW| 4 56 of N-|| Macao, Chins, 2 * 1 Alu; ” 3 1 o — | 
_ pain, o 24 z$|B 7 ofWh36 33 30 N Mexico; America, 1 6 54 40 Pio 40 ofWl]zo © 5 N 
1 Denmark, 4 — 12 45 © : 55 40 450A Milan, 36 20A 9 20 of El; 25 IN 
— 0 5 2417 £49 ==} _ 1 a 2 44 SojAj 1 32 30} Ela4 34 o[Nt. 
, 55 3 13 42 50 10 30 ſom pellier, 0 15 1A 3 52 44 E i 
Cape Verd x 8 400 B17 10 W N : 54 #1 29 #3 39 33 
hh [i a2al7% o048 Allis, 4 % %%% % 
1 1183 34 5 28 53 30 41 0 © "1 Mentz, 4A 24 44| A] 6 11 ofE be - p N 
* ' X 
— 1 19 20 19 50 EI 5 10 ON Namur, — 1.9.29 26 A . e 
B | Nantz 
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GEOGRAPHICAL T A B L E Continued 
Dif. Time. \Dif. Longitudc.] Latitude I Dif, Time. I Dif. Longit. Latitude, 
Places Names, } Aſter or Bef. | Eaſt or Weſt. | North or Sou. Places Names. After or Bef, | Eaſt or Weſt. North or Sou. 
fl BREE 1 : Eu. 93 1 
Nans,  _ | o + TIES = 47 13 17 N Smyrna, I 49 19 27 19 4 'E 33 28 7 'N 
Naples, | © 38 A114 40 o| El40 59 45 ov Stackbolm, 1 17 qo} Al 19 2540 Bl; 20 N 
Nur ; Germany, o A] 11-4 df 26 o | N Straſburg, © o 31 $f Al 7 46 18] EIA 24 351N 
Nice, o 29 914 7 17 f 4 540 N Surat, 4 49 20] AJ 72 20 0 EIZ1 10 N 
Nr Orleans, 628352 _94 33 45 E22 57 45|N|| SazzmBurn CATI, © 4 of BY 1 „ of 51 39 25[N 
' | Olinda, Brafil, 2 10 40]B | 35 10 [WIS 13 gf S 1Þ Toledo, Spain, o 12 12|Bl 3 20 ofW]39 50 oN 
| Orleans, France, o 7 37]A| 154 22] EU 54 AN, | o 23 36]Al 5 56 350 EIA; 7 241}N 
4 Oftend, oO 11 40A 2 55 2|E[51 13 55] N |] Tripoli, Barbary, o 52 21] A] 13 $5 15] El32 53 40[N 
1 Oxford, o 5 4|B WISI 45 NI Turin, © 30 40 AI 7 40 of El44 50 ON 
if Zanre Cvarentggy,.. 1.0. GALS E148 g0 10] |] Taurs, 0-2 45jAl. 0 4r nÞEl47 23 44[N 
| Pekin, China, | 7 45 301A El39 54 N 2 Lapland, 1 36 500A 24 22 30 E[65 50 50 N 
arg, „ 2 1 200A nee o 5 404] 126 13) £143 35 54|N 
| ei of engriff,, 1 6.12fB WIS 23.27] N [TerradelGada, Madaga.| 2 58 AT 44-30 o| Elty 29 s 
Porto Bello, America, | 5 19 20 B Yo [WI 9 33 5|N || Theſſalonica, Turkey, x 32 32 AJ 23 8 of El4o 41 10|N 
Pondicherry, Indies, 5 20 gol A| 80 12 gol El11 53 47]N || Yalparis, Chili, 4 49 17] Bl 72 19 15]W]33 © 198 
1 Prague, Bobenua, o 59 oA 14 45 o[E[5go 4 30[N I] Pence, o 48 18A 2 4 30| El45 25 oN 
| Potters, 4 — 204.4 0 20 EIA 35 0o\N IL Perana,..  .. 0 45 144 11 1 1 8 26 N 
Padua, in Fraly, to 47 42A 11 55 30 EAC 22 261N Nails, o 8 29A x 7 10) EIA 48 18]N 
j Pike of Azores, 1 52 40] B 28 10 OW 38 35 INIT, 1 5 3oJAl 16 22 30 KE 48 12 48 [N 
| Wuirro, City, America, | g 11 4% Bl ZZZ Urnen Casrrx, o 1 48]Al o 27 ofEfsr 26 N 
anton, or Canton, China] 7 32 131 Aling 3 15 E23 0 Upſal, Sweden, x 11 AJ 17 45 © 'E[ 59 51 5o[N 
12 * J 26 30 BI 4 7 Ff 53-24]N Jl Utintzvic, o 51 30A 12 52 30|E[55 54 15]N 
Nene o 49 571A} 12 29 15] El41 54 N Wirtemburg, Saxony, | © 50 14A 12 33 300 EI 5T1 43 10]N 
Rycbelle, lo 5 31B| 1 15 44}Wi46 9/43]N I 7, Peru, | 4 44 52] Bl] 72 13 ofWhr7 36 158 
bodes, o | 0 10 1704 2 34 20] E[44 21 0o|N If Tyres, 3 © 11.32[A|- 3 2 55| Elo 51 N 
Rbeims, o 16 12 A] 4 3 TE 49 14 36 1 ot * 1 | 
Rauen, 8 40 3 20] EI 49 26 23IN | 
St, Malo, © of B] 2 2 22]W| 48 38 59 N 
| Sr. Omer, © 9 [A 1 14 57]E| 50 44 46[N | | 
1 Siam, Indies, 6 43 20 A 100 co of E[ 14 18 olIN | | 
| USE of the feregoing TABLE. 
1 When 12 at Noon, Mean Time, at Crerusoich Obſervatory, what is the Hour, or Mean Time, at Porto Bello, in America! 


it is 12 at 
EXAMPLE I.—-—Againſt Porto Bello, in the Table you find the Time is zh 19m 20% Before the Time at Greenwich. 
Therefore, From 12M om o at Gremwich, | | 

Deduct = — 5 19 20 


There remains 6 40 40 Time in the Morning at Porte Bello, reqd. 
And, in general, you deduct the Time Before from the Time at Creerwich, or add it thereto, when the Time is after that at Creen- 
wich, for the Time at any Place required ; and you are to obſerve the contrary, when the Time is given at any Place, to find the Time at 
1 Greenwich Obſervatory, in Reference to the former Time and Place. | 
UN1vER*ALLY.—The Difference of Degrees in N or Eaft Longitude, between the Meridians of two Places, converted into Time, 
allowing 15® to an Hour, is the Time or Hour at one Place before or after the Mean Time at another; (the Ve Longitude before, and 
Ea Longitude after) therefore, the Difference or Sum of the Times of any two Places from the Time at Greenwich Obſervatory, as they 
are both B or A, or one B, and one A, Greenwich-Time (ufing After and Before to Greenwich, inftead of Before and After from thence) will 
be the Time at one Place in Reference to the Time at another, 
EXAMPLE UH.— 7e find the Hour at Babylon, or Grand Cairo, when it is 30 in the Foreneon at Upnor Caſtle ? 
From the Time at Greenwich * ee 
| rand Cairo 2 5 45 A 
Time at ©pnor Cafile B. that at Grand Cairo, or Difference Ys Bi A at Grand Cairo, the Time at Upner Cafile, 
_— 
A's Time at Grand Cairo = 12 3 57 Afternoon required, 

EXAMPLE 1II.—To find the Time at Oxford wwhen it is Noon at Rome ? 


. , Rome oh m 7 A 
From the Time at Greerwich I df O 49. 1 5 


S — 


Time at Oxford B. Time at Rane. Sum 0 3 2 — 


— 
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. — 


Time at Oxford referred to Rome 11 4 39 Forenoon requd : being all the Caſes that can happen. | 
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* | rom 2 04752, Derr 8 r 
Fa [MEPs e eee ee 
.Pla Aj ont Ss —.— 8 le. r 1 — 
Dr 7295 28 59 20 
— er B. 1700] 9 20 58 3| 3 7 4 Jo 20 0 10 
AL o 28 18 5 7 7 44 30 0 29 
3 54 Heer 19 46 19 20 43 43] 3 32] 0 29 1 1 : 
3] 9 20 21 52] 3 6 55 18 21] 9 20 29 23] 3 745 20 1 651 ah 
5 2 6 56 20] 0 28 20 37 20 15 4| 3 7. 46 33] 0 29 ; 
54 9 * 73 3 6. 7--244-0 28 21 2 AE tr 7 3 © 29 2 42 ö 
Ene 8 ef- 77610 9 20 59 531 3 7 48 30| 029 3 32 | 
Pf lowopſsohuſoune|” Tipolp: udlog 35 
579 20 2 44 "© 26 o 28 23 59 18 50 D 29 . 5 134 
| * 14 
| 58] 9 20 9 137 257 0 28 24 96 — * 411 0 29 6 
ET e eee 4 „ eg 6 54 
F. 1660| 9 20 39 51 o 28 26 30 9191.52 53 44] 29 7 45 
519 20 25 31] 3 7 3 30 | 109 20 33 21.3 7 8 
20 4 2 0 7 43: 1 NN "CATE, 
£3] 9.19 56 524 3 —— o 2B 29 [F 1712] 921 3 7 56 48] © 29 10 16 
$6133 +1835 5-+Þ- 40 9.2036 51] 3 % 02911 7 
6 20 2 | = 1 | 14 : | 29 11 
6809 20 13 013 7 8 38 2222 99 DE Er 
F e. 
9 20 43 29 8 33 1 171.9 | 6] o 29 14 29 ; 
Jong ng ound Monk gtrrlon iy 
'9 20 0 28 34 55 22] 2 16 29 16 10 a 
Ir 7 28 35 40 | B. hed pet 52 5 3 8 5 of 029 17 © 
9 20 45 15] 3 6 36 211,9 o 29 17 5 
i 74995000 90 16 | 22] 9 22 38 ol 3 43H $664) 
9 20 I 3 1 28 38 17 231.9 rn © 2 
| — "38 8 510 29 19 3 
re 8 39 8B. - 1724] 9 21 8 59 3 6} o 29 20 22 
9 20 47 ans 25| 929 54 39] 3 ge i . 
4 4 9 50 26 ere 
in o 28 41 39 r o 29 22 54 
9 20 4 2 7 —|— 28 42 30 B. 1728] 9 21 + 45] 3 3 12 © 29 23 44 
% 74 , e 8131029236 
20 34 0 
Th 20 I7] 3 22 - oh = 4. E 20 27 49 3 ISL — 5 — 
1 — : o 28 45 52 [B. 1732] 9 21 * #4 3 bh 18 0 14 27 © 
1 % ( ond rowmouss 
| 9 20 22 6 17.8 4443 4 = 9 20 29 39\_3 8 19 04 —— 
=! . 87] 9 29. 7 471 3 1 B. 1736 9 21 14 27 þ 4;;.9;40 1 1225 4 
rr — OO 31 11] 6 28 49 14 © 3 8 21 24] © 29 30 
Wo 9 20 5383513 7 2 12] 0 28 50 4 2212 25 8 22 26 © 29 3119 
9 20 38 is} 3 7 3 14 0 28 50 55 381, 9 20 45 47 3 8 23 27| 0 29 32 9 
9 29.23.35] 3 7-33 — o 28 Ft 45 —-g-5 055.49 ue — - *X $8 * 7 © 
9 20 936] 3 7 34 - 6285236. 174 9 21 16 ** 3 3 85 944. + + 
18 „„ een Menn! 5 9 29 34 41 
Feen 20] © 28 54 17 1 8 27 O 29 37 31 
enn r eee 
22221 _ — 9 21 18 f 3 8 28 37 © 29 3 
— 23] 28 55 58 | B. 17440 8 29 36] 0 29 37 12 
9 20 56 144 3 * 24 o 28 56 48 45] 9.51 3.45] 3 8.30 38] 0 29 38 3 
i nnn Men 0 29-38-53 
9 20 27 34 nene. 222388 n — 
1 ZA IB. 1748 9 21 19 55| 3 g 772 41] 2 4 
= | 50 9 20 FI Ig| 3 , 
| \ TABLES. 1] 9 20 36 56\ 3 8 35 45 FE 
I SOLAR — 9 A 21 44 3 8 36 47t 0 29 44 6 
—— | B 2 
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dien Radical . of the SUN, and firſt Star of e, from 1752 to 1852, 
It uf NM. Fla. G. M. Pt Ap: GM. Pla. 1+. || Gregorianſ NM. Pla. ©. M. PI. Ap. TI. 
re 7 . 2222 5 
9 10-3113} 3 8 36 4 0 29 43 5 | 1800] 9 9 53 55] 3 9 25 57] 1 
9 10 16 53] 3 8 37 46] 0 29 43 55 119 9 39 35] 3 9 26 58| 1 
9 10 2 33| 3 8 38 48| o 29 44 46 2] 9 9 2515] 3 9 28 ©o| 1 
99 48 14] 3 8 39 49| 0:29 45 36 9 9 10.56] 3 9 2g 1| r 
9 10 33 23 8 4051] o 29 46-27 1804] 9 9 55 44] 3 9 30 3] 1 
9 10 18 42| 3 8 4t 52] o 29 47 10 $19 941 24] 3 9.31 4| 1 
9 10 4 22] 3 8 42 54] O 29 48 8 61 9 9 27-4[ 3 9 32 1 
g 959 31_3_ 3 43 551 0 29 48 58 71.9_9 12 45] 3 9 33 7] 1 
9 10 34 51] 3 8 4457] 0 29 49 49 1808 9 9 57 33] 3 9 34 91 
9 10 20 31] 3 8 45 58 0 29 50 39 919 9 43 13] 3 9 35 10| 1 
9 10 6 11]'3 8 47 © 29 51 30 110] 9 9 28 53] 3 9 36 12] x 
9 9 351 52] 3 8 48 1] o 29 52 20 111.9. 9 14 34] 3 9 37 13] x 
9 10 36 4] 3 8 49 3] o 29 53-11 18129 9 59 23] 3 9 38 15] 1 
9 10 22 21] 3 8 50 40 29 54 '1 131 9 9 45 3] 3 9 39 16] x 
9 10 8 1] 3 8 51 6] o 29 54 52 1449 9 39 43] 3 9 40 18] x 
9 9 53 4*| 3 8 52 7| © 29 55 42 151] 9 9 16 24] 3 9 41 19] x 
9 10 38-30] 3 8 53 9 29 50 33 1816] 9 10 1 12] 3 9 42 211 36 
9 10 24 10] 3 8 54 10 0 29 57 23 1719 946 52] 3 9 43 22] 1 o 37 
9 10 9 50] 3 8 55 12 o 29 58 14 18] 9 9 32 32] 3 9 44 24] 1 o 38 
9 9 55 31] 3 8 56 13] 0 29 59 4 io} 9 9 18 13] 3 9 45 z5t 1 0 39 
9 10 49 Ig] 3 8 57 15] © 29 59-55 1820| 9 10 3 13 946 27] 1 © (40 
9 10 25 59] 3 8 58 1661 oo x5 211 9. 948 41] 3 947 28] 1 o41 
9 10 11 39] 3 8 59 18 0 1361 229 9 34 21] 3 9 48 30 x 42 
TNF. KNA 22 23.222 2 3 9 49 31] 1 0 42 
9 10 42 of 3 9 1-21 0 3 17 1824/9 10 4510 3 9 50 3371 43 
9 10 27 49] 3 9 2 22 8 251 9 959.31] 3 9 5 341 0 44 
0 1.9308 o 4 58 201 9 9 36 11] 3 9 52 36] x 45 
9g 9 59 10] 3 9 4 25 O 5 48 71.9 9.31 $27 9. 0.563.976 1.0 46 
9 10 43 57] 3 9 5 27 o 6 39 1825] 9 10 6 40] 3 9 54 391 47 
9 10 29 371 3 9 6 28 o 7 29 291] 9 9.52 20] 3 955 40] 1 0 47 
9 10 15 I7] 3 9 7 30 o 8 20 30 9 938 of 3 956 42] x 48 
9 fo o gots 0. V 37ſ-n © 9 10 311 9. 9 23 41] 3 9 57 43] 1 0 49 
9 10 45 47] 3 9 933 © 10 1 1832] 9 10 8 29 3 9 58 45] 1 © 50 
9 10 31 27] 3 9 1o 3 o 10 51 331 9 9 54 9] 3 959 46] 1 0 511 
9 10 17 7] 3 9g 11 3 O 11 42 34] 9 9 39 49] 3 10 048] 1 o 52 
[9 10 2 48] 3 9 12 37 D 12 32 351 9 20e 3 10 1 40 52 
9 10 47 36] 3 9 13 39 o 13 23 1836] 9 10 10 15} 3 10 2 51] 1 | 
9 10 33 16] 3 9 14 40| 1 © 14 13 37] 9, 9.55 5%] 3 10 3 52] x 
9 10 18 56] 3 g 15 42] 1 o 15 4 38] 9 9 41 38] 3 10 454] rn 
9 10 4 37] 3 9 16 43 © 15 54 39] 9 9 27 19] 3 10 5 55] x 
9 10 49 26] 3 9 17 45 o 16 45 1840] 9 10 12 7] 3 10 6 57] 1 
9 10 35 6| 3 9 18 46 o 17 35 49 957 47] 3 10 7 58] 1 
9 10 20 46] 3 9 19 48 o 18 26 42] 9 9 43 27] 3 10 9 of x 
g 10 6 27] 3 9 20 49 © 19 16 43] 9_ 9 29 8] 3 10 10 1| x 
9 10 51 15] 3 g 21 51 2 2 7 1844] 9 10 13 57] 3 10 11 3 1 
9 10 36 55] 3 9 22 52 © 20 57 451 9 9 59 37] 3 tio 12 I 
| 9 10 22 35] 3 9123 Yap 48 40] 9 9 45 17] 3 10 13 I 
221.1 81613 2. 55) 1 0 22 38 47]_9_ 9 39 58] 3 10 14 7| 1 
| 222 848 10 Is 40 3 10 1 
Fer Advantage of taking out the Numbers after Jan 9 1 743 . 
| n Biſſextile Vears ET ney 1 ww 3 10 16 10] x 
Days Motion, in both Styles, correſpondent to the mean * 9 9 47 / 3 10 17 1261 
: Noon of January the 1. 3 $11 9 9.32 47] 3.10 18 13] 1 
Ts a . 2 . 18521 10 17 36 3 10 19 I5| 1 
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5 
_________ Mean MOTIONS of the SUN and fixed STARS for Mon xus and Dars. 
M. Mot. O. Ap. | #8. || N. Mot. © | Ap. | #s. || M. Mot. O. Ap. *. M. Mot. G.] Ap. | s. 
LASKEAHS WA enen 
o 059 8 of © 14 96 BT 4 129 8 19] 10 | 8 2 29 41 38] 15 | 12 
o 15817] of © t -T'jSE $01 © 8 4 2 0 7 28] 10 8 3 © 40 47] 15 | 13 
o 2 57 25] of © 1 3 30 43] 6 5 12 1 6 36] 10 | 8 3 1 39 55| 16 | n3 
o 3 56 33] 1 o i 4 29 52] 6 5 3 3 ie 9 3 2 39 3 16 | 13 
O 4 55 42] 1 I 1 5 29 ] ER. BY Z 2 3 453} 9 3 3 38 11] 16 | 13 
o $5 54 50] 1] 1 1 6 28 [$8] 6 5 ee 9 3 4 37 20] 16 | 13 
o 6 53 58 1 1 1 7 27 19] 6 5 ert 9 3 5 36 28] 16 | 13 
0-743 7] 1 I 1 8 26 251 6 5 2 6 2 18] 11 9 3 6 35 36] 16 | 13 
o 852 15] 1] 1 fr: 9 2533] 7] 5 fz 7 1266119 [| 3 7 34 45] 17 | 14 
| o 9 51 23| 2 I 1 10 24 42 7 6 3: 3 o ge] 12 9 3 8 33 53] 17 | 14 . 
A o 10 50 32] 2| 1 [1 11 23 50 7] 6 [2 8 59 43] 1210 [| 3 9 33 117 | 14 
o 11 49 40[ 2| 2 [[I 1222 58] 7| 6 2 9 58 51] 12 | 10 3 10 32 10] 17 | 14 
9 o 12 48 48] 2 2 Enn os } add. 6 2 10 58 o| 12 | 10 3 11 31 18] 17 | 14 
9 013 47 $9] 2% 2111 14 1 28] 7 6 2 11 57 B8|.12 | 10 3 12 30 26] 17 | 14 
1 0 1 14 47 5| 2] 2 i 15 20 23] 8]. 6 || 2 12 56 16| 12 | 10 3 13 29 34) 18 | 14 
I o 15 46 13] 31 2 1 16 19 32] 8 | 6 2 13 55 25| 13 | 10 3 14 28 43] 18 | 15 
4 o 16 45 224 31 2 1 17 18 40] 8 7 2 14 54 33] 13 | 10 3 15'27 51] 18 | 15 
3 o 17 44 30 3 2 1 18 17 48]- 8 7 2 15 53 41] 13 | 11 3 16 27 ol 18 | 15 
4 o 18 43 38] 31 3 1 19 16 57] B 7 2 16 52 50] 13 | 11 3 17 26 8 18 | 15 
iy o 19 42 47] 3 3 FS BY 3 3. [5-3 Dan 39. 1-39 3 18 25 160.18 is 
| 8 o 20 41 55] 3 3 [[ 21 15 134 9] 7 [2 18 51 6 13 11 3 19 24 25| 19 15 
| O 21 41 3| 4 3 1 22 14 22] 9 7 2 19 50 14] 14 | 11 3 20 23 33] 19 | 15 
| | O 22 40 1244 3 81 d 99 2 20 49 23] 14 | 11 3 21 22 4i| 19 16 
o 23 39 20] 4| 3 III 24 12 38] 9| 8 || 2 21 48 31] 14 | 11 3 22 21 50 19 | 16 
) o 24 38 28] 4| 3 1 25 11 47 218. 2 22 47 40 14 | 12_ 3 23 20 58) 19 | 16. 
; o 25 37 37] .4 4 1 26 10 55] 9 8 2 23 46 48] 14 | 12 3 24 20 6] 19 | 16 
2 O 26 36 45 4] 4 1 27 10 3 10 8 2 24 45 56] 14 | 12 3 25 19 15] 20 | 16 
5 O 27 35 53] 51 4 128 9 11] 10 | 8 2 25 45 5] ig } 13 3 26 18 23 20 | 16 
> 0 28 35 2] 5| 4 || In Leap- Year for Jan. & [| 2 26 44 13] 15 | 12 || 3 27 17 31] 20 [16 | 
6 [2.29 34 10] 5 | 4 || Feb. take out for a Day || 2 27 43 21/1 | 12 [[ 3 28 16 40] 20 | 16 | 
: 8] 1 0.33 18) 5 | 4 [| ſooner, both Styles. 2 28 42 300 15 U 2 | na 
7 | 1 | To find the Mean Place of the Sun, bis Apogee, and of, the 1 V, on March, 27, 1758, at Noon, New Style, 
EXAMPLE I. 
-— = Ap. © * V. | 
99 TTV 1 
999 N. 8. Year 1758.9 xo 4 223 8 42 2 9 29 48 | 
of March 27 | 2 24 45 56 15 + 12 | 
ol | Anſwer - 4 50 18} z3 _ o 29 48 20 
To find ho Mean Place of the Sun, Apogee, and 1 on January 20, TY at Neon, Gregorian Style 3 
2 2 XAMP LE II. 
| N. 8. Year 1852 10 17 36 _I* a £702 
2 | q B. January 19 18 43 38 : * * * : 
+ 6 Anſwer T So. 3 nn WW: WWr.s 7 | 
3] | N s : es 
34] þ - Mean 
24 
15 
1 
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8 1 


Mean MOTIONS re the tt; and fixed TT AND for ae and Dare. 2 


— — 


\ 


| - | ; 
| | MAY. i _ JUNE. r JULY. | AUGUST. 
BY tes hed | E 78,40 LS . 3 
AIM. Mor. O. Ap. | *. M. Mot. O.] Ap. | *s. M. Mot. O.] Ap. |*s. || NI. Mot. O.] Ap. | *s. 
Ss OF FIT.oa08 TEE ENTER T.TS THY OS jr «118 1 / l 
| 1 — — 4 — 
3 29 i; 72 7 29 7 5 25 [21 ||5 29 23 16| 7 29 56 34| 30 | 29 
2 |4 o 14 560 20 | 17 ||s 6 48 15] 26] 21 6 © 22 24] 31 | 25 [/ o 55 421 36 | 29 
3 14 114 5| 21 | 17. [ 147 23] 26 | 21 ||6 121 33] 31 [25 [7 -1 54 51] 36 | 39 
4 |4 2 13 13] 21 | 17 [ 246 31] 26 | 21 |]6 2 20.41] 31 | 25 [[7 2 53 59] 30 | 30 
0% Th} OG. 12 21 =o: 17 5 3 45 39 26 21 6 3 19 49] 31 26 E 35. 30 
6 4 4 11 30| 2117 [ 4 44 480 26 | 22 [6 4 18 58] 3126 [7 4 52 16] 37 | 30 
I 1 10 38] 21 | 17 ||s. 5 43 56 26 | 22, [[ 5 18 6] 32 | 26 [7 5 51 24] 37 J 30 
8 4 9 46| 21 | 18 ||; 6 43 4] 27 | 22 [6 6 17 14] 32 | 26 ||7 6 50 32] 37 J 30 
9 [4 7 8 55| 22 | 18 [ 7.42 13] 27 | 22. ||6 7 16 22] 32 | 20 ||7 7 49 4i| 37. | 30 
wo 14 8 8 3 22 | 18 [F. 8 41 210 27 | 22 [6 8 15 31] 32 26 [7 8 48 49] 37] 31 
i114 9 7 11 22 | 18 ||5 9 40 29] 27 | 22 ||6 9 14 39] 32 | 26 ||7 9 47 57] 37 | 3! 
12 [410 6 20| 22 | 18 [5 10 39 38| 27 | 22 ||6 10 13 47] 32 | 27 ||7 10 47 6 38 | 31 
13 [411 5 28] 22 | 18 [5 11 38 46] 27 | 23 [6 11 12 56] 33 | 27 [711 — 14] 38 | 31 
14 [4 12 4 360 22 | 18 [5 12 37 55] 28 | 23 [6 12 12- 4] 33 | 27 || 7 12 45 22 38 | 31 
15 (4 13 3 45] 23 | 19 ||5 13 37 3 28 | 23 [6 13 11 12] 33 | 27 ||7 13 44 31 38 | 31 
16 [414 2 53] 23 | 19 ||5 14 36 11] 28 | 23 | 6 14 10 21 33 | 27 [7 14 43 39] 38 | 31 
17 [415 2 1] 23 | 19 ||5 15 35 200 28 | 23 | 6 15 9 29] 33 | 27 ||7 15 42 47] 38 | 32 
18 [416 1 10] 23 | 19 [5 16 34 28] 28 | 23 |, 6 16 8 37] 33 | 27 [7 16 41 56] 39 | 32 
19 [4 17 © 18] 23 | 19 5 17 33 36] 28 | 23 | 6 17 7 46] 34 | 28 [7 17 41 4 39 | 32 
20 |4 17 59 26} 23 | i9 [18 32 45} 29 | 24 | 6 18 6 54:34 | 23 || 7 18 40 121 39 | 32 
21 [418 58 35] 24 | 19 ||5 19 31 53] 29 | 24 | 6 19 6 21:34 | 28 || 7 19 39 21 39 | 32 
22 |4 19 57 43] 24 | 20. ||5 20 31 1 29 | 24 | 6 20 5 11] 34 | 28 || 7 20 38 29] 39 | 32 
23 |4 20 56 51] 24 | 20 ||5 21 30 10] 29 | 24 | 6 21 4 19] 34 | 28 || 7 21 37 37] 39 | 32 
24 [4 21 56 of 24 | 20, ||5 22 29 18} 29 | 24 | 6 22 3 28| 34 | 28 || 7 22 36 46 40 | 33 
25 [4 22 55 8] 24 ] 20 ||5 23 28 260 30 | 24 | 6 23 2 36 35 | 28 || 7 23 35 54| 42 | 33 
26 |4 23 54 16]: 24 | 20 ||5 24 27 35] 39 | 24 6 24 1.44] 35 | 29 7 24 35 2] 42 | 33 
27 | 4 24 53 25] 25 | 20 [5 25 26 43] 3o [25 | 6 25 o 52] 35 [ 29 || 7 25 34 11] 40 | 33 
28 | 4 25 52 33] 25 | 20, ||5 26 25 51] 30 | 25 | 6 26 o 1| 35 | 29 || 7 26 33 19] 40 | 33 
29 [4 26 51 41] 25 | 20. [5 27 25 of 30 | 25 | 6 26 59 9 35 | 29 | 7 27 32 27| 49 | 33 
30 |4 27 50 go 25 | 21-115 28 24 8] 30 | 25 | 6 27 53 17] 35 | 29 | 7 28 31 36] 41 | 33 
31 4 28 49 $8 25 21 j F 1 | Ee. $2.00 36 | 29 _7 29 39 441 41 33 
* —— — — — 
To find the Mean Place of the fon his Apogee, * . on March 165 1753, at Noon, Old Style 
EXAMPLE III. 
| $ 9 #2 6 A* © #732 , * 
O. 8. Year 1658 | 9g 20 9 213 7 ©o 26] o 28 23 59 
Motion Years: 100 | 45 32 1 48 © B 
16 March 2 13 55 25 13 10 
O. S. 16th March 1758.0 4 50 18 3 8 43 9 29 48 19 
To find the Mean Place of the Sun, Apogee, and 1 M, on January 8, 1852, at Neon, O. S. 
EXAMPLE IV. - 
O. 8. Year 1752 | 9g 21 ar 44] 3 8 36 47/0 29 43 6 
Motion Years 100 45 32 1 42 3ol 1 24 10 
B. 7th January 6 53 58 1 1 
FPR eee | 
Being a camplete Proof of the. Truth of the Tables, from what is done on the other Side. ; 
Mean 


and NAVIGATOR. 


— — —— eee — 
; Mean MOTIONS of the SUN, and Fixed STARS, for Mon rs and Bart. 
2 SEPTEMBER, []_CCTOBER BER || NOVEMBER || DECEMBER. 
* — — | 
Au. Mot. O. Ap. *. || M. Mot. O. Ap. | *s. || M. Mot. ©. | Ap. | *s. M. Mot. ©. Ap. | *s. 
|  ©:7 #8) F777 71017 [TT II [ITE "rTP 
— 121 — 1 — — * — '. 
7 029 5 41 | 34 35 0 37 zo| 51 | 42 r o 11 35/56 | 46: 
| 2 8 129 1 41 | 34 9 1 3 10 46 | 38 [10 1 36 29 51 | 42 [[ 1 10 38] 56 | 46 
318 228 9/44 2 2 19] 45 | 38 [io 2 35 37] 52 [| 42 [it 2 947157 | 40, 
| 418 327 17} 41134119 3 127] 47 | 38 10 334 45} 52 [42 % 3 B55 57 | 47 
5 18 4 26 26] 42 | 34 [ 4 © 35| 47 |_38 ||io 4 33 54|_52 | 42 ||11 4 8 31.57 1 47 
6 8 $25 34142] 34 19 45944] 7 38 10 5 33 2} 52 | 43 [ 5 7 12] 57 | 47 
718 6 24 42] 42 | 34 ||9 5 538 52] 47 | 39 10 6 32 10 $2 | 43 f 6 6 201 57 | 47 
818 72351] 42] 35 [ 658 o| 47 | 39 0 7 31 19] 52 | 43 jt 7 $5 280 57 | 47 
918 8 22 59] 42 | 35 [ 7 57 8] 47 | 39 10 8 30 27] 53 | 43 [|'1 8 4 37.55 | 47: 
io [8 2.22 7 42 |-35 ||9 8 56 i7] 48 | 39 ||1o 9 29 35| 53 | 43 |! 9 3 4553 | 47: 
11 [8 10 21 16] 43 | 35 [9 9 55 25| 48 | 39 [10 10 28 44| 53 | 43 l 10 2 53] 58 | 48 
12 [8 11 20 24] 43 | 35 ||9 10 54 34] 48 | 39 (10 11 27 52] 53 | 44 [ir in 2 2] 53 | 48, 
13 18 12 19 32] 43 | 35 [9 11 53 42| 48 | 39 || 10 12 27 of 53 | 44 j|11 12 110] 58 | 48 
14 [8 13 18 41] 43 | 35 9 12 52 50 48 | 40 10 13 26 9 53 | 44 ||14 13 0 18] 58 | 48 
| is [8 14 17 49]_43 | 36 |[9 13 51 59].48 | 40 || 10 14 25 17] 54 | 44 [11 13 59 27] 59 | 48 ] 
16 |8 15 16 57 43 | 36 [9 14 51 7 49 | 40 10 15 24 25 54 | 44 1 14 58 35] 59 | 48 
17 18 16 16 5] 44 | 36 ||9 15 50 15] 49 | 40 10 16 23 34] 54 | 44 || 11 15 57 43] 59 | 48 
18 [8 17 15 14] 44 | 36 [9 16 49 24] 49 | 40 10 17 22 42] 54 | 44 || 1 16 59 52] 59 | 49 
8 18 14 22 44 | 36 [9 17 48 32| 49 | 40 10 18 21 50 54 | 45 |} 11. 17 56 ol 59 | 49 
8 19 13 30| 44 | 36 [2.18 47 4% 49 |_49 | 10 19 20 5g] 54 | 45 ||11 18 55 Bl 59 | 49 
8 20 12 39] 44 | 36 [9 19 46 49 49 | 41 |; 10 20 zo 7| 55 | 45 || 11 19 54 17] 60 49 
8 21-11 47] 45 | 37 9 29:45 57 50 | 41 || 10 21 19 15] 55 | 45 f 20 53 25 60 -| 49 
8 22 1065] 45 | 37 [9 2£45 5| 50 | 41 |; 10 22 18 24] 55 | 45 [ 21 52 33] 60 | 49 
8 23 10 4| 45 | 37 ||9 22 44 14| 50 | 41 || 10 23 17 32] 55 | 45 || 11 22 51 42] 60 | 49. 
8 24 9 12] 45 | 37 [o 23 43 22] 50 | 41 | 10 24 16 40 o5 | 45_||11 23 50 5ol 60 | 5O 
8 25 8 20] 45 | 37 ||9 24 42 30| 50 | 41 || 10 25 15 49] 55 | 46 % 24 49 580 6o | 50 
8 26 7 29 45 | 37 ||9 25 41 39] 50 | 41 [| 10 26 14 57] 56 | 46 l 25 49 7] 60 | 5o 
8 27 6 37] 46 | 37 [9 26 40 47] 51 | 41 10 27 14 5 56 | 46 1 26 48 15] 6i | 50 
8 28 5 45 46 | 37 [Yo 27 39 55] 51 | 42 10 28 13 13] 56 | 46 || 11 27 47 23 61 | 50 
8 29 4 54] 46 | 38 [ 28 39 4| 51 | -42 || 10 29 12 22 56 | 46 11 28 46 32 61 | 50 
| ; | | 9 29 38 121 51 | 42 l | | F- 29 45 40 61 | 50 
4 |  Rapical Mean Praczs and MoTions of the Sun, from ſeveral AvuThoR:TiES. 
IM. 5. O. M. Pl. Ap. O. y Mot. ©. [M. Mot. Ap. | mean Solar |Eccentry | Greateſt Eqn. 
48 * Style. Julian Style: in 100 Julian] in 100 Julian | Year, 365 to M. Diſt.] © Orb. According to 
an. o. 1707. Jan. o. 1701. ] Years. Vears. Days. 100000. | 
_ - ' 7 oe 7s» 5 5} b':m oh 7 
1 9 20 43 40] 3 7 44 30} © © 45 20 © 141 0 5 48 57 41 1692 o 1 56 20 Sir Iſaac Newton's laſt Edit. Principia, 
> 100 Revols, | Ap.aks17 40! &c, OS 19. 230. 20'!. x8 à Eqt in 100 J. Yrs, 
* 9 20 43 33 3 7 39 10] © © Iz 32 4 ME 48 54 41 ſame ſame Dr. Ed. Halley's Tables, rages IxYV 
—_ 9 20 43 53] 3_7 46 zol Sarge [20%] Same [20% [ Ke.. „ „ ae MarrizARt AſrR.[ 05.299.0/.10/). 
Ws | O 7 | 8 51 680 Tobias „ of Gottingen, | 
EE MEE MELEE Hl ELL r= hn 
9 20 41 313 8 5 41] © 0 46 of © 1 25 30 5 48 47 57] 1676 | O 1 55 15] Leonard Euler, 77 Berlin, I Profſia, 
| &c. | | . R. 3 from his Tables. 
rene 16 of O © 43 25] O 1 20 1 5 49 25 41] 2732 01 59 6 Thomas Street's Caroline Tables. | 
38 9 20 43 43] 3 7 44 39] © © 45 32 1 42 10 5 7 54 45 1685 © 1 55 $0] Our own Tables, 
65 8 1 24 10 "RY, 


Hence, From a Compariſon of Theſe, with other — we give the following correct 


Rapical 


8 The ROYAL ASTRONOMER 
8 |” Ravical Mean PLacgs and MoTions of the Sun, his Aroass,. and of the Fixep STAR6, "for 1 
90 N — — and eb 74 YEaRs. I 11 
julian | F f Gregori- | . 3 . 
Ju Style. NI. Places O. M. pl. Ap: O. M. pl. hes] | an Style. M. Places O. M. Pl. Ap. O.] M. Pl. 1 +. 
{Years before and |: LE A Vears of 282 
3 Cnrig. : PSII TTTF TI om HH TT TH 7 7 
a} | ea 2 ] a As — — 4 * — 
10009 o 28 391 21 35 59/1 21 6 5 [[B. 1600 9 10 21 8]; 6 © 57/0 27 35 9 
990 9 114 111 23 18 2911 22 31 © 1700] 9 10 7 3213 7 43 2719 28 59-19 
9 159.43] 25 59/1 23 55 10 1800] 9 9 53 5513 9 25 57]" 0 23'28 
2009 2 45 16/1 26 43 29111 25 19 20 1900 9 9 40 i913 11 8 2711 1 47 38 
: 800g 3 30 4711 28 25 5911 20 43 3o||B. 2000 9 10 25 5113 12 50 5711 3 11 48 
5009 416 19]2 o 8 2911 28 7 40 2109 9 10/12 1513 14 33 J]. 4 35 $8 
49019 5 151]2 1 50 5911 29 31 50 2200] 9 9 58 3813 16 15 571 O 
90% 5 47 23]2_3 33 29] © 0.56 © 2300] 9 9 45 213 17 58 27jt 7 24 18 
. 2009 6 32 5512 5 I5 59] 0 2 20 10 B. 2400] 9 10 30 3413 19 40.56]1 8 48 28 
B. Jul. Period. 1009 7 18 27]2 6 58.29] 0 3 44 20 2500 9 10 16 5813 21 23 2601 10 12 38 
| .47i13.B.Chr. [ 8 3 592 8 40 59} ©: 5 8 30 2600] 9 10 3 213 23 5 561 11 36 48 
: 8. 10019 8 49 3112 10 23 29} 6 32 42202] 9 9 49 4513 24 48 2611 10 2 
1s. 200 9 35 312 12 5 59} © 7 56 55 [[B. 2800 9 10 35 1713 26 30 56]1 14 25. 7 
B. 300 [9 10 20 352 13 48 29 0 9 21 0 2900 9 10 21 4113 28 13 2611 15 49 17 
FB. 40019 11 6 72 15 30 59] 0 10 45 10 3000] 9 10 8 413 29 55 5611 17 13 27 
B. 50019 11 51 3912 17 13 29] © 12 9 20 3100] 9 9 54 28[4 1 38 25/1 18 37 37 
8. 6009 12 37 1102 18 55 59] © 13 33 30][[B. 3200] 9 10 40 of4 3 20 55] 20 1 47 
B. 70009 13 22 43]2z 20 38 29] © 14 57 40 3300] 9 10 26 2444 5 3 251 21 25 57 
8. 8009 14 8 15/2 22 20 59] © 16 21 50 400 10 12 4714 6 45 5511 22 50 7 
6. 90019 14 53 472 24 3 29] 0 17 7 46 © 2 Bifſextile Years Places are advanced a Day's otion. 
b. 10g 15 39 19 2 25 45 59} © 19 10 10 From Hundreds of Years Gregorian deduct their Fourth (re- 
B. 110019 16 24 $142 27 28 29] © 20 34 20 || jeAing Fractions) and the Remarnder will be equal to the No. 
IB. 12009 17 10 232 29 10 59 © 21 58 30 ot Days there are 7s in any No. „ Years than there * 
[Þ. 13009 17 55 5513_© 53 29] © 23 22 40 || 1 the Diff. of Motion bete Ja Fulanand Gregorian Years, | MW 
1 1400 % 18 4 27]3 2435 59] © 24 46 yo EXAMPLES, w 
B. 1500 9 19 26 5913 418 29] 0 26 11 © In the Year 3200. In the Year $756 72 
{ IB. 1600|9 20 12 3zi[3 6 o 59| © 27 35 10 16 1680 4 
IB. 1200 [9 20 58 313 7 43 29] o 28 59 20 *— ——— | 
IB. 1800 21 43 3513 9 25 59] 1 0.23 30 5 * ; 
B, n 713 11 8 29] 1 1 47 40 | 3 
B. 2000 9 23 14 3913 12 50 nne a 12 Days leſs 16 Days leſs than in 21 9 
| Biſlextile Years Places are advanced a Day's Motion, (than in 16 Hund. Yr Ju. [Hundred Years Julian. . 
6 | | Mean Mot. | Mean Mot. Gregori- Mean Mot. | Mean Mot. 
julian Years. 4 M. Mot. ©, . 8. fixed Stars. [| an ee [M. Mot. ©. | Ap © fixed Stars. 
So -7 #80 T7 15 77 [[fomiboo| 3 THT TT TS oO T7 
1F tooſo o 45 32% 1 42.30].0 1 24 10f| 166 T 29 46 24 | 1 42 300 1 24 10 
IB. 200]Jo 1 31 4jo 3 25 of o 2 48 20 200111 20 2 4710. 3 25 oo 2 g8 20 
B. 300] 2 16 36ſo 5 7 30] 0 4 12 30 z300|11 29 19 10 5 7 300 4 fz 30 
B. 4% 3 2 Bo. 6 50 of © 30 40[[ B. 10% 9 4 430% 6 50 9 5 36 40 
6. 5o0 [O 3 47 4ojſo 8 32 3o| © 7 o gof[|B, _ 8oo| © © 9 2600 13 39 590 11 13 19 
B, _ 600[o 4 33 1200 10 15 of 0 8 2; oB. 12oof © 0 14 gfo 20 29 590 
B, 700]oO 5 18 4400 11 57 30 © 9 49 10[[B. 1600, o o 18 5210 27 19 580 
"7" 800ſo 6 4 160 13 40 of © 11 13 20|| B. 2000 © © 23 35|1 4 9 580 2 
3, 900 6 49 48[o 15 22 30] o 12137 3o||B. 2400] © o 28 18]1 10 59 571 
B. rooolo 7 35 2010 17 5 of o 14 140 [B. 2800] © 0 33 1/1 17 49 571 
B. 2000 [O 15 10 40] 4 10 of o 28 3 20 [B. 3200] © o 37 44/1 24 39 561 
B. zoooſo 22 46 1 21 15 .o| 1 12 5 [B. 3600] © o 42 27]2 1 29 561 
B. 4c oi © 21 20ʃ2 8 20 of 1 26 6 40 [B. 4000 o 0 47 102 8 19 551 
B. 500i 7 56 4012 25 25 of 2 10 8 20[[B. G6ooo| O 1 10 45[3 12 29 532 
B. 6ooof1 15 32 013 12 30 o] 2 24 10 ol] 


e NAVIGATOR. 9 
een MoTion of the Sun, and of the Fixzv STaxs, for 99 Julian Years. | 
- jc... | Mot. © | Mean Mot. „ IXI. Mot. G. [Comp. Mot © | Mean Mot. 
ꝓ—ñ—k— . 1 Apogee. |. fixed Stara. == 1 = | _ Apogee. fixed Stars. 
8 © . ² 0 7 7 WL.SAY $6 - © — ST! A 
111T 29 45 4o[i4 20 R 49] 0 0 7 31 50 13 41 14 
11 29 31 20128 4% 2 3 141]] 5011 29 53 11] 6 49] $1 15 42 5 
11 29 17 142 59 3 41 2 31 5111 29 38 5221 8] 52 16 42 55 
0 © 1 49 4 6 3 22||B. 52} © o 23 41 8318 43 46 
11 29 47 2912 31 5 da 5310 0 9 21 54 19 44 36 
11 29 33 10126 50 9] 5 3 $6431 39 J 14.4. 59}. 55 21 45 27 
11 29 18 5041 10 7 10 5 53 55|11 29 40 42119 18] 56 22 46 17 
10 o 3 39 8 12 6 44||B. 56] © © 25 30 $7 24]___ 47 8 
11 29 49 1910 41 4 ard 57] 9 © 11 10 58 25 47 58 
11 29 34 59|25 1 10 15. 8 25 58811 29 56 500 3 1o| 59 27 48 4 
11 29 20 3939 21 11 16 9 Ig 5911 29 42 31117 291 92 49 39 
o © 5 28 | + 12 18 10 6B. 60 O © 27 19 1 1 30 50 30 
11 29 51 8 3 52 13 19 10 56 61] © o 12 59 3 51 20 
11 29 36 4823 12 14 21 11 47 62011 29 58 39] 1 21/1 3 33 52 11 
5111 29 22 2937 31i[ 15 22 12 37 63111 29 44 20015 4001 4 34 3 
een | 16 24 | 13 28 B. 64 O 0 29 8 36 53 52 
11 29 62 577 3 17 25 e 65] © © 14 48 1 6 37 54 42 
11 29 38 38|21 22 18 27 15 9 66] 0 o © 28 „ $5 33 
11 29 24 18] 35 42 19 28 15 59 67111 29 46 913 5101 8 40 56 23 
0 o 9 6 | 20 30 16 50 B. 68 © o 30 58 I 9 42 - 57 14 
11 29 54 46| 5 14] 21 31 17 40 69] © © 16 38 1 10 43 58 4 
11 29 40 2619 34 22 33 18 30 70] © © 2 18 111 45 58 55 
11 29 26 7133 53 23 34 19 21 7111 29 47 5912 1/01 12 46 59 45 
o © 10 56 24 36 20 1213. 72} © o 32 47 1 13 48. 1835 
11 29 56 360 3 24 25 37 —— 73] © © 18 27 1 14 49 1 1 261 
11 29 42 16|[17 44 26 39] 21 53 741 0 © 4 7 „ 1 
11 29 27 57032 3] 27 40 22 43 7511 29 49 480 1211 16 520 1 3 7 
0 0 12 45] - 28 42] 23 34||B. 76] © © 34 36 117 54 0 53] 
11 29 58 251 35 1 7710 o 20 16 1 18 55 1 4 48 
11 29 44 05 55] 30 45 25 15 7810 © 5 56 11957] 4 5 39 
11 29 29 45030 14] 31 46 26 5 79111 29 51 37] $ 23/1 20 58 1 6 29 
oO o 14 34 | 32 48 26 55 [B. 80} o © 36 26 $ 28: © -1.. 7 ll 
| 8 © © 14 33 29 27 461] B81] 0 o 22 6 1 23 1 1 8 10 
f 11 29 45 54114 6 34 51 28 37 82] © © 7 46 11 24 3 6. if 
11 29 31 35 28 25 35 52 29 27 83 11 29 53 27 6 3311 25 8 1 
00 © 16 24 36 54 30 18]|B. 8400 238 15] 1 26 1 10 42 
/ 3710 © 2 4 | 37 55 31 8 vel © © #3 6b © Ja 27 71 1 nn 286 
q 4 | 38]11 29 47 412 16 38 57 31 59 86] 0 © 9 35 1 28 9 I 12 23 
* 39111 29 33 2526 35 39 58 32 49 87111 29 55 16þ 4 441 29 10 1 13 13 
. . 40] © o 18 13 41 © 33 40||]B. 88] © o 40 4 1 30 12 I 14 44 
J : — 1 — — _s — — — 
5 410 © 3 53 42 1 34 30 89] 0 o 25 44 I 31 13 I 14 54 
s |. 42111 29 49 33/0 27 43 3 35 21]]} 9% © 0 11 24] 11 32 15 115 45 
ö 43111 29 35 14/24 46 44 4 36 11] 9111 29 57 5| 2 551 33 16 116 35 
ö 1 B. . N. 2B. 925 828 1 34 18] 117 25 
| == 45] 2 © 5 42 46 7 37 52]] 93] 0 27 33 1 35 19] 1 18 16 
g 1 40]11 29 51 22| 8 38 47 9 38 43 94] © o 13.13 1 36 21 119 7 
3. A % 2937 3123 57} 48 10] 39 33]] 9511 29 58 54] 1 G1 37 22] 1 19 57 
/S - 481} 0 O 21 51) 49 12 40 24 B. 96] o o 43 43 1 38 24 1 20 48 
6| | Connect theſe Motions with Places for whole Hun- N 1 1 158 
- dreds, in either Style, for th a 2 98 © © 15 3 1 49 27] 1 22 29 
— Sey le, ————— * e 212 
C Mean 


10 S... ROYAL ASTON OM EK. 
| Mean = PLACES of the SUN and Fixed STARS for T Tears any Months, O14 and New 4 
1600 f "Julian Style. * 16h Gregorian Style. 
Months. Mean Pl. of M. Pl. Ap. O. M. PL 1*& V. Months. |Mean PI. G. TM. H. Ap.. N. Pt. T* V. 
De. I N eee Derne? 
January 1 | 9 20 12 31]3 6 © 590 27 35 10 January 1 | 9 10 21  8}z3 6 0 5710 27 35 9 
February 1 |10 20 45 4913 6 1 40 27 35 14 February 1 |10 10 54 2603 6 1 20 27 35 13 
| March o 11 18 21 4213 6 1 90 27 35 1 March o 11 8 30 i913 6 1 7]o 27 35 17 
| April o o 18 55 .1]3 6 1 140 27 35 22 || 4pril o [ g 3 .38]3 6 1 120 27 35 21 
May o | 118 29 11]3 6 1 190 27 35 27 May o|1 8 37 47/3 6 1170 27 35 26 
June o | 2 19 2 2903 6 1 240 27 35 31 June o | 2 11 613 6 1 220 27 35 30 
July © | 3 18 36 393 6 1 29]o 27,35 35 | July 603 8 45 1603 6 1 27ſ0 27 35 3 
Auguſt 0o-| 419 95713 6 27 35 39 | 4uguft o|4 9g 18 34j3 6 1 3310 27 35 38 
September o | 5 19 43 15]3 6 1 4o[o 27 35 44 September © | 5' 9 51 5213 6 1 380 27 35 43 
October © | 6 19 17 25}3 6 1 4510 27 35 48 October 6 9 26 213 6 1 4319 27 35 47 
November © | 7 19 50 4313 6 1 Fo 27 35 52 November o | 7 9 59 2013 6 1 4810 27 35 51 
December o \ 8 19 24 5313 6 1 5510 27 35 56 December o | 8 9 33 3013 6 1 5310 27 35 55 
| 1700 iT Julian Style. 1700 Gregorian Style. 
January 1 | 9 20 58 3|]3 7 43 2910 28 59 20 || uu of g 10 7 3213 7 43 2710 28 59 19 
February 1 |10 21 31 21]3 7 43 3410 28 59 24 February © 10 10 40 5013 7 43 3210 28 59 23 
March o |11 19 7 14]3 7 43 390 28 59 28 March o |11 8 16 43]; 7 43 3710 28 59 27 
Aprit o | © 19 40 3313 2 43 44|9 28 59 32 || April ofo 8 5o 213 7 43 4210 28 59 31 
| May © | + 19 14 4313 7 43 4910 28 59 37 May o| 1-8 24 1213 7 43 4719 28 59 36 
June © | 2 19 48 113 7 43 54/0 28 59 41 | Jie 62 8 57 30/3 7 43 5210 28 59 40 
July © | 3 19 22 1113 7 43 $919 28 59 45 - July 63 8 31 4013 7 43 5710 28 59 44 
Auguft © | 4 19 55 2913 7 44 $519 28 59 49 [. 9 4 5813 7 44 310 28 59 48 
| September © | 5 20 28 4713 7 44 1oſo 28 59 54 September © | 5 9 38 1013 7 44 B8o 28 59 53 
October o | 6 20 2 57]3 7 44 1510 28 59 58 Ofober 6 9 12 2613 7 44 1310 28 59 57 
November o | 7 20 36 15]3 7 44 20jJo 29 0 2 November © | 7 9 45 4413 7 44 1800 29 © 1 
December o | 8 20 10 2503 7 44 2510 29 o 6 December o | 8 9 19 5413! 7 44 2310'29 o 5 
1800 Julian Style. 1800 - Gregorian Style. | 
January 1 9 21 43 35]3 9 25 59]! © 23 30 January 0 | 9 9 53 5513 9 25 5711 © 23 28 
February 1 110 22 16 5313 op 441 o 23 3 February © 10 10 27 13]3 9 26 2|1 © 23 32 
March o Hi wa 9 26 g|1 o 23 3 March o fi 8 3 613 9 26 71 o 23 36 
April o | o 20 26 513 9 26 14]1 o 23 42 || ri e 8 36 2513 9 26 1211 © 23 4 
May o | 1 20 © 15]3 9 26 19]1 © 23 47 M o| 1 8 10 34]3 9 26 17/1 © 23 45 
June o | 2 20 33 33]3 9 26 2411 o 23 51 Jure o| 2 8 43.5313 9 26 22[1 o 23 49 
Fuly 3 20 7 4313 9 26 29/1 23 55 || Js o|3 813 313 9 26 2711 © 23 53 
Auguſt © | 4 20 41 113 9 26 35] 1 o 23 59 || Augaft o|4 851 2113 9 26 3311 o 23 57 
September 0 | 5 21 14 19]3 9 26 4o[1 0 24 4 September © | 5 9 24 3913 9 26 3811 © 24 2 
Odober o | 6 20 48 2903 9 26 45]1 o 24 8 || Ofober 6 8 58 49]3 9 26 431 24 «t 
November o | 7 21 21 4713 9 26 5o[1 © 24 12 November © | 7 9 32 713 9 26 48]1 o 24 10 
December o | 8 20 55 5713 9 26 5511 © 24 16 December o | 8 6 1713 9 26 53 1 © 24 14 
In Leap-Year take out the Month Day Motions for Fanuary and February 1 Day ſooner, in both Styles, 
| EXAMPLE I. N EXAMPLE I.. 
To find the Place of the Sun, Apogee, e 11, 163a, To fas the Place of the Sun, Apogee, and IV for October 29, 
at Neon, O. S. 1820, at Neon, N.S.? 
> Ap. 
1 7 2 WP , I" , 
O. S. Jan. 1. 1600. 9 20 12 313 6 o 590 27 35 10 N. S. 08. o, 1800 [6 e 25 4913 9 26 431 T- O 24 < 
| Years 32 o 14 '34 32 48 26 56 Years 20 6 20 30 16 5c 
B. Days 10 g $1 23 2 if} Days 29 23 12 2 >! 4 
.F. Ze... 163210 o 18 2803 6 33 49 | 28 2 7 — — 7 42 $713. 9 47 e o 4x of | 


nd Ye Fa. AE * 


and NAVIGATOR. 3 
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r ee 


nne 


i, WM Rem, 19 Days Difference, 


h Me rien of the Sun, and of the Fixed Stars, continued, for Months, Days, Sc. 


—_— 
8 


9 . Y 
_— " * 
— 


N * Not. ol Ap: CTY | Chronological Aras before and EXAMPLE I. 
Mise. [55 — Nas 44 ſince Chriſt. To find the _ 1 the Sun, his 78 
Ds. Jan. [Oo © © of o | © || 776|0lympiads, 4 Years each, ) after} ge, and the firſt yp, January 20, 1758, 
Summer Solſtice, 
* bo : ** 33 18 5 3 752 1 April 21, at Noon, New Style | 
59 Mare o] 1 9 11110 746 Nabonaſſar, February 26. MI. Pla O. Ap. O. 1* . 5 
go|April o 2 28 42 30015 12 l 323]Death Alex. the Great, Nov. 12. Ss 49. as Me 9. 


i 20| May 0] 3 28 16 40]20 [17 45|Calendar ſettled by J. Cæſ. Jan. 1. N. S. 1700 


o| Birth of Chriſt. | Mo,Yr* 58 
# | June 94 28 49 58125 [21 2840 Diocleſian, Auguſt 29. 9 


9 10 7 3213 7 43 27/0 28 59 19 
— 3 10] + 59 27] + 49 


> ir- ei Plas, 3 8 42 5410 29 48 8 
iBr [uy of 5 28 24 8130 [25 a ee , Nice "Px Mo. Jan. 2oſo 12 42 47+ + i + 3 
212|Auguff© 1 — . og Je cid of Perkans, Juner6,0.8. N. PI. req9.1g 29 47 9/3 8 42 57,0 29 48 11 
243 Cept. o 7 29 30 44/4134 1 582|G regorian Style began October af] X. IX. 

273104, 0] 8 29 4 54 40 38 1752|Began in England, Sept. 3, O. S. 6 21 4 12|QM.Anom, 

304 New. o| 9 29 38 12151 [42 | or Sept. 14, N. . 

334|Dec. olio 29 12 22156 146 5 — IF . "XAMECE IT 

— — — — 0 4 | . 

Take out 1 Day ſooner for Januam Mi ſ 7 ||Min.|/ TT find the Place of the Sun, Apogee, and firſt\ 
and February, in Leap-year. = # # iy Sec. “ * iy ul January 1, at Midnight, 1804, 
Days 1 | o 059 81] 010 1 ſo 2 28 31 |1 16 23 New Style ? 

20 158 1700 2 % 4 56 32 l 18 51 O Ap. O * N. 
30 257 25000 3 33 |1 21 19 F 
1 IN. S. 18009 53 5513 9 25 57]1 0 232 
I LEA dar peng ety etal 
Re 6 | © 5 54 50 16 0 14 47 || 36 [1 28 80 9 9 55 4433 939 3]: 26 50 
710 6 53 5811 7 lo 17 15 37 [1 31 10 Hours 12 | 29 34... 
810 753 7s ſo 19 4338 |: 33 38 . 
90 8 5z 15111 9 22 11 39 |! 30 6| 19 10 25 18/6 © 55 15/QM.Anom. 
io Jo 95123} z 1 . 10 o 24 38 40 |1 38 34 
11 10 50 322i Jo2z7 6] 41 [1.41 1þ EXAMPLE III. 
12 | © 11 49 40| 2 | 2 ff 12 ſo 29 34 42 [1 43 291 
13 [ 12 48 48) 2] 2 |} 13.Jo 32 2 43 |! 45 57 7 find the Place of the Sun, Apogee and 
14 | 01347 57] 2] 2 If 14 fo 34 30 44 |! 43 25]] 1x9, February 29, 19 13" 52%, P. M. 
35 | ©1447 $S|2]2 I 15 10 36 58] 45 |: 50 530] 1848, New Style? | 
16 | o 15 46 13] 3] 2 || 16 ſo 39 26 46 i 53 21 © An. © 1* 
17 o 16 45 22 3] 2 || 17 ſo 41 53 47 I 55 48 een 
18 0 17 44 300 3| 2 | 28 jo 44 21 48 |1 58 16]|N.S.»800]g 9 53 55] 3 9 25 57% © 23 28 
19 0 18 43 38 3 3 1 o 46 49 49 2 0 44 Me. v 48 ＋ 21 $1 ＋ 49 12 + 40 24 
20 0 19 42 47] 313 | 4 oO 49 17]] 50 [2 3 12 1 2 33 a 50 4 
— —— „Days 2 
21% 20.41 $581 34.3 | 21 %o 51 45 51 |2 5 40 Hours 19 46 49 — = * 
22 O 21 41 3 4 3 22 o 54 13 52 2 8 8 Min 13 32] 3 10 15 191 2x 4 c 
23 | © 22 40 12| 4 4 | o 56 40 2 10 36||3<* 52 2 | 
24 | © 23 39 20] 4|3 | 50 ©) -c 19 1 3 13 1 ene e M8 oF. 
b 11 O | ———ů—— 
25 | © 24 38 2B] 4] 3 || 25 1 1 36 55 |2 15 31 * 7 28 57 1]/QM.Anom. 
26 0 25 37 37] 4 4 -+ i * 56 |2 17 59 
20 5 47 1 15 : : 20 9 * 58 : — 10 The ſame may be Ja by redu- 
29 28 35 2 54 29 | 11 25 59 2 25 23 eine the Days of the Months in the above 
2 | 5 I 6 Examples to the Old Style. 
z0--4_.0..29-34--301--5--1-4- 30 13 $5} 20 |2 27 50 
— Dent | 


Norx, The Gregorian is reduced to the Julian Style, (ſerving equally for Computation) by ſubtracting the Number of Days Difference, 


And, the contrary, by adding the Days Difference, the Julian is reduced to the G ian Style, —»—— To determine univerſally the M - 
Days Difference dete, New and Old Style, 1 9 uly the Number of 


z. From the Hundreds of Cun 18, take their Fourth, adding Two; 


- ExAMPLE,—In 27140 
And the Days will remain betwixt Old Style and Nez. 


2+i=8— 
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| EQUATION of the SUN's CENTER, or of his Meas PLACE or ANOMALY -to the True. 


_ 4 


S. V 7 


—  — 


— — 


Argument. SUN's Mean Anomaly. 


biff. pif. Diff.. piff. big. bir 

rr 177 : 
o 56 52 139 1 1 55 49lg 1 41 22 @: 89 - of”. 1 
39ſo 58 36]. HIT 4o 16[. JF 55 50 i 40 22 PS; 1 45 ; 

59 142 o 59 0 1 1 2 1 49 ; 
„ 1 40 i 41 15 O <81* 55 490 3 1 39 201 o 55 23, B 
39 [ I 59 I O k 42 "310 5 [ $5 46 0 I 3 16. 2 0 53 34]; 49 x 
1 88]. 3 39]: % 43 Flo 2212 55: 4% 7 37 wh, 7% 5: 44, 37126) 
" — | 5 24. 64 LS! 35], g 138 2 RNA 4 1 
58 1 6-571, 3001 #4 E 5001 55 26 11] 34 53], als 42. "jt * 9 
58 I 8 33 I 36 I 45 44 O 49 1 55 15 o 14 I 33 2 1 13]? 46 8. 54 4 1 
5711 1 l e „rr # 14: 5512] if 
57) 13 6p 3 484312 „ 54 22 % 22 571" % 1e 2 5*-o i 
r rA 3 0 4214 ol? ©2117 58380" "9 27 56 i 
57]: 16 1901 301 49 2212 1% 3} lo 22]. 2, 19/10 39 27): 5% 
x 2 28 12 50 39 k 53 2 0 24|, 11 2 22 39 3. 58 1 
'7 4711 29]! 39 4 371! 53 23)o 26 1 x 2312 34 33/1 59 bo 
J li gr gh? J 52 % % 25 . % to % % 
— . 25. — — 440 33 ä 0 31 i — 2], 59. 7 
5 2301 1 48], 41% 51 580 32 1 21 42} jo 28 36], $114] 
1 23 3091-221" 53 19 28" 57 26]. 234/ 2 141, 290 26 36], 113 
24 J 21]! 57 170 25]! 59 521, 361" 18 45], ,210 24 35s], .|12] 
wo 13 1 e o 24 1 50 155 38 1 13], — O 22 34], 2 11 | 4 
2A. * 1 3 39 t 14. FE. * E 1 .. 1 | | 
1 28 50 # 1 48 56 Ss 16-3 o 18 29 go = 
1 30 1 140 54 21 180 48 13] 4% 12. 31 A 16 .. a 
1 31 20]. 4 s $4 39], 161! 47 29], 46 10 55 1 39 9 14 8 3 7 9 
1 32 33], ij 5+ % 14 46 43]o 4801 9 "7 29(* 12 20], 310 q 
— MM, 002% 1 51 — 4. 4 . 3 A 
1 34 54], 8" 55 21 oj! 45 462,10) 5 56], 4% J 1% 314 i 
1 36 21 gn 55 3r], gf: 44 nj 331" 4 140, lo 6 wt 3] ;| 8 
e 1 55 39], 6 43 16 8801 2 310 lo 1 1 
1 3 1 55 45þ, . 42 20], 2 1 AG 2 4; + 1 4 

1 39 15 1 55 49 1 145 22 58 8 «<2 fl o 
bi. . pi. — pf. — be Pi 5 
Sig. 10 Sig. 9 , Sig 8 . Sig. 6 2 


Conſtruction. The preſent Eccentricity of the Earth's Orbit is 168 1 to the Semi- Tranſverſe or mean Dit, O 3 O 100000 : Whence they 
phelion Diſt. is 10168 to the Perihelion Diſt. 9831 5—Now by this Rutz, As Apb. Dift. : Peribelion Dif. :: Tang. I mean Anom, : 
2 4th Arch (nearly true Anom.) which added to , mean Anom. the Sum will be the correct Eccentric Anom. from Aphelion, Again, A4 


r Dift. : V Perib. Diſt. :: Tan. I cor, Eccen, An, : Tan. I true Ar. 


, Ex AurTZ. To find the Equatien to mean Anem, 300 


| * 1 0 WM Half ö 
| An. 43 1. Tan. 94207865 or 150 9.428062 5 
1 1 9 Conf. Log. 9.992681 5 + Conſt, Log. . 98 53630 + 


True A I .. Tan. 9.4134680 4th. 149 31! 27” Tan. 9.4134155 
ates A. * FM 42 + 1 M, Anom. = 29 31 27 Cor, Eccen, An. 


| 

1 

| 

| K 

| Rem. 3 Equat. © 28 26, and 56% 52/! Equation required, 


— — — 


— 
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A DzciMar Tas for proportioning the Difference of EQUATIONS, at Sight. 
N. B. A Dot or Point after a Decimal ſbevos the Decimal to be complete ; otherwiſe the la Figure is underflotd to repeat 
| continually, | 
Min? are mult by Min- in Min-, Min- by Sec“ in Sec“, or Sec“ by Mine in Sec, and Sec“ by Sec* in Thirds, &c. 
r 77 7 Ml W | x#j| * ** 1 * * W A 141 "7 7 
I—-| . 7 EN if 
bi LL 7 | / 7 7 7 "5 (04 94 
S bo | 30 | 49 } 50 60 70 80 | go 
Le 83 | 15,5. 20,06 25,3 31, 36,16 41,33 46,5. 
1,33 [1,66 : 10, [21,33 [26,66 132,137,33 [42,06 48, 
2, fa,. (3 16,5.1225 [2755+ [33»13835. [44 (49,5 
2,66 13,33 17, [22,66[28,33 [34,]39,66 [45,33 51, 
3+33 1416 11,66117,5. 2333 129,10 [35,1 40,83 [46,66 |52,5. 
40 50 . 20 L 30 40 50 do 70 80 90 
6, 12, 18, 124 30, 36, 42, 148, 54. 
pw: 4 | 
4,66 15,83 F. 6,1612, 33 18. 5.24.66 30,83 37,43, 16 [49,33 |555- 
5733 66 , »33 [10s | 3302.66 19, 25,33 31,66 38, 44,33 650, 6 57 
6, bs. b, 1% fa, 6,513, 19,525, 32,9. 39, 4,5. 52, bes 
6,66 [8,33 10, 11.66 13,33 13,33 20, 26,6633 3 49» [45,66 [53,33 P 
4 | 50 50 1 2% | 8 | 20 | 30 | 40 5o | 6o| 70 8 90 
1,33 (9,16 1, 12, 83 14, 66 13,00 20, 5 27, 33 34.1041, 47,8354, 66 [61,5 
, 10, 12,14, 16, 14, 421, 28, 35, 142, 49. 56, 63. 
8,66 10, 83 13, 15,16 117,33 14,33 21,5.128,66 35,33 43” 50, 16 57733 64,5 
9,33 11,66114, [16,33 [18,66 14,00 |22, 29, 3336,66 44. [51,33 [58,66 [66, 
10, 12,5. IIZ: Lao, LI 225,3, [3755+ [45»]5245: [60, 4678. 
40 | 5o | 6o] 70 80 9% 20 30] 40 5o_| 60] 70 80 | go 
10,66]1 3,33110,118,66 [21,33 [40 7.66015, 33 [23 [39,00[38,33[40,]53,06]61,3 Ps. 
11, 33014167, 19,83 [22,06]25,5-147 7.835,66 [23,53 1, 3339, 1647, 54.83 [62,6 7095 
12, II5, 18,121, 24, }Þ7» [4.8 8, 16, 24, 32, 40, 48, 56, 64. * 172» 
12,60]15,83 19, [22,16 [25,33 [28,5149 8.16016, 33 24.5 32, 6640, 8349, [67,16 65,33 [73,5 
13,33116,66]20,123.33-[26,60 130, C0 If'8, 16,66 |25, [33,33 [41,06 (60, 58,33 66,56 [75, 
40 | 5o | 6o| 70 | 8 [| go. | 10 | 20 | 30 | 40 | 50 | bo” 70 | 8 | go 
14. 175-121, a4. 5. (28, 31,56 1 8.5. % 7. 2555-134» [4255+ 61, 69,5 es, [76,5. 
14.6 18,33 22, 25,66 29,33 33 52 | + > 44g 26, 34,66 12531 52, 60,66 33 78, 
15,3319, 16023, [26,83 30, 66 [34,553 8.8317, 66 26, 5.035,33 [44-16 |53, [61,83 [70,66 79, 5. 
16, zo, 24, 28, zz, 36, 54 9, 18, 27. 36, 145» 54.63, z, I, 
16,66120,83]25, [29,16 [33,33 [37-5155 [9916]18,33 [2755-13666 145,83 s 73,33 [82,5 
40 | 59 Leo 70 | 3o | go 1 | 20 | 30 | 40 50 | bo 70 8 | go 
17,3302 1,6626, [30,33 [34,06 [39, [50 15:33 18,6028, 137,33 [40,06 56, 165,33 [74,06 [84, 
18, 22, 5. 27, 31,5. 36, [405-1157 95 19, 128,5. ][38, [475+ [57»[00,5- 76, 85,5. 
18,6623, 33028, 32,5637, 33 42, 68 9.669,33 29, 38,66 8,33 58, [67,56 [77,33 [87, 
19, 3324, 16029, [33,83 38,66 43,5 59 [9,8 3J19,66 29,5. 39,33 3 68,83 [78,66 088, 5. 
30 l- 20, I25, 130,135» 40, 45, 60 10, [zo, zo, 40, 50, 160,150, o, Igo, 
To proportion the Diff. of Equations. As 19 


4 luct divided by 60 : which Multiplication and Diviſion (by Parts) the above Table performs, at Sight. 
F | ExAmPrE I. The Sun's Equation for 1 159 39' 57" Sun's Anomaly is required ? 
Anm. O Equation ; By Tax. 

„ee 20 42” Firſt Equation, 39 X 80"==52" 

n—_  eſ- . 5 = 3-25 

w_ I +1 25 ==$;” Dif. Equal :: 30 : 86,88, &c, 26 = I 

be” 4 by 39 72 Dif conn any 39 57: 86 88. 57” K-25 = 31 <1 : 

= + 56 to the firſt Equation, 5 = 4",75=_ 4 45iv 


O Equation —1 21 38 ſought, 


or 60! Difference of Argument is to Minutes and Seconds, Dif, of Equation, ſo are the Min* and 
Seco Dif. of Argument above whole Degrees to the Mine and Secs proportional Dif. of Equation, to be added to, or ſubtracted from, the fr 
quation, for the Equation ſought.——Hence, the Mins and Secs Dif. of Equatu are x d by the Min- and Sec* Dif, of Argument, and the Pro- 


N. B. Under Units, 1, 2, 3, 4, 5, 
6,7, 8, or 9, a- top, againſt any 
No. of Mins or Secs on the 


Side, take out a Decimal 
more than for tens; and for 


Proport! Equation 4 56 35 45 correct. 


Tenths amore; forHundredths 
3 more, &c, 


— — 
Ex Artz. 
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EXAMPLES. of frojortioning the Divepnunce of QUATIONS.'' 


— 


— 4 4 — — 


Exaurtz II. Sun's Place at Noon, June 10, 1756, N 19, 52 ol required. bit Right Aſemion n f 

O PI. R. A. . 

I 19? $787 Wa | Teeny 
„ 79 7. 4 —— —— . | | | Tr yp 7” 4 
As Dif. 18: +13 5 1==69'. 1, Dif. increaſing 1: $52), ( Argt. above Deg#.) ＋ $6. 20. 52, Propl. q. = XS 

By TABLE. — — 3 -- SEXAGESIMALLY, _ - 
$2/ X 6 . . 52 865% 1 165%016 Divide each 10 C65 1% 7 Dif. Æd. 2 xd 
| „ 32 E - 52 Prod. exceed- 52“ 52 N off | Dif, Arg. J togeth. 

56,33 + . 56&' 20 of 1.30032 , 5 2130 | | 
W.c. 6 . p 28 7 428586 (when s Fig.” 325 
+ 56 20 52 Propl. Aqua, 6)33310,832 cut off ) taking - 6)335]of . 
782 2 3 o Firſt Mquation, 567 20% 50% Prop. Edu. ie Sum of the 56! 20/! 52! Propl, Aquan. 


©) R.A. required . 78 58 23 $2 /Equa®, ſought. | 
SxxAGESIMALS are thus turned into Dzc1MALs, and the contrary, without 
a TABLE, 

Seconds are mentally turned into Decimals of a Minute, by dividing them by 6, 
ſuppoſing o to be placed before the Remainder, continually. The firſt Decimal, thence 
ariſing, will be Tenths, the ſecond, Hundredths, &c. except when the. Seronds to 
be turned into Decimal: are under 6 ; then the f Decimal arifing ( firſt ſuppoſing o 
placed before the Seconds to be divided by 6) will be Hundredths, the next Thou- 
ſandths, Cc. where an o muſt land in Tenth's Place. 

Minutes are mental) into Decimals of a Degree, in the ſame Manner; 
Thirds into Decimals of a Second, Sc. (See an Example to the Right). And di- 
viding the loweſt Denomination by 6, then that Quotient, and the next Denomi- 

tion higher by 6, as far as Degrees, or Hours, the Decimals of Sexageſimals are 


but found, generally, : | = 
Decimals (e Hours, and of lower Order) are univerſally turned into 


Degrees, 
erageſimali, mulrip ung all the Decimals te the Right Hand by 6, and cutting 
ff. the Product of the 727 Decimal, with aubat is carried from the reft, for the next 


enomination lower, continually.— Two or three Decimals to the Right being thus 
1 by 6, will determine the Value of the next Sexageſimal, mentally, or 
at Sigbt. wn 


Examyre III. To find the Proportional fguation from 301 40 


Quorients, (fought. 
Wi In Szxaczasrtmar ProrokTION,, a 
xo X Minutes = Seconds 3 Minutes x Seconds == Thirds ; 
Seconds x Seconds == Fourths ; Seconds x Thirds == Fifibs. 
Hence, a Figure to the Right of a Sexage/ima/ being cut off, 
and all the Figures to the Left divided by 6, will give the 
Value of that Product, in Sexageſimals, a Denomination 
higher—The Remainder, before the Figure cut off, to be 
placed before that Figure, for the Value of the er Deno- 
mination. 

ExAMPLE of turning S£XAGESIMALS into DzctMALs, 


Dif. Equation, and 53 35!" Difference of Argument ? 


and the contrary. 
Divided 23% . P „ 54 8 e 230 
by 6. 34,333 TER = 3423 
29,/57395 + +» 29" 34 23 | 
| 40, 4928842 80 40® 29 34 23 
Multiplied 29057 055547} N. B. A over any 
by 6. 34% 3833324 e Figure denotes a contin! 
22/!1999944 - Repetition from thence, 


35 25 28 20 Propl Eq. 
By Loc1sTicart LoGAriTums, 


Ey TABLE. * DECIMALLY. SEXAGESIMALLY. 
5$3/X30 . « 26',5 39 40% = | 39,66 4o'! F Dif. qu. 394% 39, | 4⁰⁰ 
r 53 35 2888 5; 4 Dif. Arg. 53/35" 335" 35 
34,45 4 340 277 Full o iv 31728 13060 © . . . 117 . . 195 . 200 
go't. 3533 Ke.. . 35 20 © _ W „ ü SMS 
39% X30” . 19%, 6 ä 1189 21200 20677 136|5" 14oſoiv 
$ 325 198 30 35% 20 - 34 27" .. 724500. 23% 20iv 
6)21204,9828 35 20// 
2275 „„ 45 0 ' 75 
" „ 247% BY bi 24 fere. 22 45 
35K 40 . 23,33 ++ ,23 20 35' 24" f 23 20iv 


Sum 35 25 a8 20, correctly. 


Le. * % 
Dif. Arzt. $5! 35" | 0491 YN. B. Theſe Logiſtical Logarithms proportion the eaſieſt, but not akways the quickefl, as in a dire? Manner, which 
if. Kan. 39 40 197 rs leſs diſturbing to Attention, than the turning backward and ' forward) over Leaves. 41 
Pri, Equ. 35 25 | 2288 : 
By Aliguet PanTs of a DSE UNIVERSALLY and DIRECTLY. Otherwiſe by the Tazrx, 
Si boy 607. : 3 H | of! 39 40% 53',58 
Thus 39! . 40"! of 53,'583160! jor, 53! 35" of 39,666|60'| ,6611 Ar Z of 1%. 3977 50 « 32g 
39. 4. 60 . 26,791130 48/. „8 5 1. 31,732048/][ o 102221 88 of uf J + +195 
6. 43-60 , 5,358, 6 5. 5X1. 3,305} 5 [Multy 10 and 1' by 9 „%% 23 
3. Fo N 25,679 3 | zo”. »5X rl. „330 30// as many Tenths as 508 2. 
| 40%. f. 6 59 540 5 . 5X1", 5055/5 [there are 6 Min“. & 34-827 34 49"! 3711 
— © * — is Sec, adding for ly co 75 
3 35 755 2 53 3s + 35 * ſumſ klin & Secs. over. 121 heh >; 53 33 
| | 25/132 ”» 
NoTz. A Table of aliquot Parts, and aliquot Parts of thoſe, qvill expedite the above Propertion, — ä — 5 


Uniwerſally. As 230 12% to 39! 19% fo 44 
Decimally. As 23, 2 to 39, 31 fo 44, 
| oy 


r 
8 to 76!,044=76' 3“ fere, at Sight. 


35» 33 + + 35 
Propl, Kas. 35 24 50 


—_— 


II 


t 


hat 


3 * 
222 = „ 


* a>; 4 
— * 0 Dye 
at; 1 Pn TIES 


OD „ 
» * r 


> hw I - e. & 
” 2's "WEI a 8 F 
4 — A k «it "= 1 
1 of 2 
1 + -— reap — 


—— "4 


- * 


2 no 1 „ N — es 


wn mann 


be — —A-D— L—˙—.⁵ / 15 
— — - — 1 —— = eee er 
The SUN's — DISTANCES from Ys BARTH to the Sun's 8 Mean Diſtance fro 00000. 
rom th — 
The „ of 1 Dr 1685 of ſuch Parts. — 
ner Wee Argument, 7 SUN's Mean ; Anomaly 
IT TT 1 — — 2 
On: | = "FE [it [Et pic. A 2 Dif. I. - 097 . ig. 4 | ig if OM. 
2 | 252. dz; CEER oH- "oi | *' | An. 
o | 101685 |. $1 101466 | 100864 100028 99180 8 a 
i | 101685 101452 | 1+ | 100839 | *5 99998 3? ; 26 | 93559 15 3 
2 | 101684 | 1101437 | 73 | 100814 | 72 | g9g68 | 3? 9915+ | 25 | 98535 | wg | 29h 
3 | 101683 T | 101422 15 | 100788 20 993 ay * 25 3 14 * 
i e, e ee 
142 * | 101389 | '7 | 160736 | „ 2 | 9 |_99054 22 ' | 2; 
6 | 101676 3 [101372 | '7 100709 + 7 90852 29 ocz 25 [T6 | 13 | 
7 | 101673 | 3 | 101355 | [7 | 100682'] 77 | 99823 | 22 2 Nan 
8101669 + | 101338 10 100655 27 99794 29 98986 24 49544 i2 23 
g | 101665 + | 101320 *. 100628 | 37 99765 | 29 | 98956 | ** 252 285 
o | 101660 101322. * 100601 7 92235. 98933 * 08421 102 
1016 10128 I of nern 
— 6 1dx36e '9 $04. 27 90678 29 98880 22 enn 
101643 1012489 1005 19 28 99649 29 38865 22 me 9 18 
101636 7101226 | 7? 100491 28 620 | #9 288 7 | 22 99397 9 7 
10160 156 2 193483 % 3379 % 33447 3337 15 
101622 7 erer 21 
ARE AMIE eee 
101606 | * | 1061 144 x 100379 — = 22 98762 2 4 jo 1:42 
101597 9 | 101122 | 37 100350 #2. — g | 28 2 20 | 93353 3 
101587 10 | 101100 | ** 100321 29 hits 25 85 ow 3272 5 +: 
10157 1010 100292 19 9 71 
10188 | an fe 27105283 33394 „ 35888438335 A 
101555 bY 101031 "5 100234 "9 99366 | as 9866 18 83225 4 5 
1343 | 12 | 101008-| 23 | 100205 | 2 | 99339) 27 | 98648 | '* 5833 1 5 
101531 10 100985 23 | 100176 | ? | 99312 | 27 98651 17 32225 3 : 
10151 re mo Em 77 5 
FH ee e e e ee e e e ee 
101 I | 30 27 16 3 
101% 1% | 100889. | 25) | 100058 3 59286 6 98581 | 16 | 98316 | x | 2 
| Wo oO 0 
8 | —|—— hol, 0002 ——_— « g855o | 08315 eli. 
bit. pif |—©32-[pir. |-239-|pir. . Dif. . Dir 127. 
Lig. 4 2 1 Sig. 10 | Sig. 9 _ Sig. 8 1 Sig. 7 * Dig. 5 Dif. Ox. 
— | An. 
. A 1 
ExAMPLE. Tv determine ur yang noe from the Earth for 300 M. Anom, ? 
Fee, Ana, 34 45 43 {Sin eee Go 
43 „ Sine 06 a 
VPerih. Diſt. 98315: n 2436395 
1 Proportional Diſtance from the Sun 101466 voy Doubled. 
N. B. In this Proportion the excentr 
zun do come — correct : The above Table HL e ret, rennen 20 
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32 9920 


LOGARTTHMS 


oo” £44 Ay 


16 


The 


ROYAL AST RON O ME R 


100000 ; bug a rr OE bn 1685. 


LoOGARITT HMS of the foregoing proportional Dillances of the SUN Tom the EARTH, wos Mean Ditance 


DEED » - 0 E 


oO gow © 


un 


—__ MM 


8 SUN's Mean ANOMALY. 


"Ss. 2 
| Logar. , 


— — — 


bir 5. 


5 


10 


5.072398 
872312 
1 
5,007205 
100 1898 
$,0071714 
5,0071501 


— 


5,0071287 
5,0071031 
$,0070775 
550070475 
5.070176 

5.508877 
5.0⁰ 59550 
5,00 22 
5500688 
50068381 
5.009 
5,006 


5,006 
5,0000500 | 
5,0065986 


09 


7483 
7013 


128 


$-0005473 
5,0004917 
5,0064.361 | 


5,000 3804 
5,006320g5 | 


5,0062606 
5,0061964 
5,0061 322 
520059908 


| 5,0063205| 


5,0058452 
5,0057723 
5,0055952 
5, 056180 


5,005 5408 
50054594 
50053779 
5,05 2921 
5, 05 2063 


5,005 129 


5,005 1204 
5,0050301 
5,0049401 
5,0048456 
90042812 


5,0045535 
550044546 
5,0043557 
50042568 


5,4523 


50041579 
5,0040547 
5,0039514 
5,0038438 

$,0037 362 


Logar. 
Sig. 11 | 


| Logar. 


Sig. IO 


5,0037362| , 
5 0036285 
5,0035 208 
5,0034088 
5,0032968 
22831842 


5,0030683 
5,0029518 
5.028353 
5,0027188 
5, 026023 


5,0024857 
5,0023691 
5,0022482 
5,0021272 
5,0020061 
5,0018851 
5,0017640 
5,0016428 
50015174 
5,0013918 


5,00 12663 
5,0011407| 
5,0010151 
5,0008894 
5,0007637 


5,0000379 
5,0005 122 
5,0003820 
5,0002518 
5,0001216 


Logar. 


1077 


1077 
1120 


i 120 
1121 


1164 
1165 
1165 
1165 
1165 


1166 
1166 
1209 
1210 
1211 
1210 


1211 
1212 


1254 
1256 


1255 


1256 


1256 
1257 
1257 


| Sig-. 9 


459997350 
4.999690 


449994829 
4,9993568 


4,9992306 
4,9991044 
4,9989782 
422288519 


4,9987256 


4,9985993 
4,9984729 


4.998 3465 


49982201 


499809 


49979715 


4,9978483 


49977270 


49976048] 


49974825] 


4,997 3602 
49972378 
49971198 


| 49970017 


49968836] 


49967099 


4.99665 17 


4.9965 379 
49904241 


. - | 


Logar. 


Sig. 8 


Sig. 4 


Logar. 


49964241 
49963 102 
7255 | 4:9902007 
4,9900912 
4-9959816 


449953720 


49957624 
49950527 
419955474 


4.995 2446 
4.995 1480 
4,9950514 
49949547 


479948624 
4994770 


4,9946778 
49945399 
4,9945019 
499441 39 


49942407 
4,9941675 
4,9940883 
4,9940134 


49939386 
4,9938637 
4,9937932 
49937227 
4,9936866 


4.994421 
| 4-995 3412 


49943394 | 


| Logar. 
Sig. 7 


- -4 
| * —_— 


4 49936566 


59935905 
49935244 
4,9934627 
459934010 
49933430 


4:99 32863 


1 4-9932334 


4:99 31804 
4:9931319 
[49930878 
49939430 
49929995 
49929598 
4.99 29 201 
49928347 


499 281 85 
4,9927876 
42992761 1 
49927390 


49920993 
49926816 
49926640 
49926507 


49928494 | 


4299 26286 
4,99260242 
4,99260198 
49926198 


Logar. 


[ Sig. 6 


— * — —— — 2 


49927170] 


49926375 


_— ITS 
* 


2 


1 


>= 


6o! or 10. 


ExAMPLE., To find the Logarxbm of the Sun's Diſtance anſwering to the Sun's Mean Anomaly 4* 26% 19/ 37% 


Anomaly 4* 260 
For 19 377 


Logarithm 
459939386 
— 245 


Log. © 3 4,9939141 required. 


By PAx rs. 
242 


| 12, 5==1/ 


* 


3X1 224,7 


12,5 


= 


5 Dl . — 244,9 


| Anſwer, 


5208 17 


oy 


By DzcIMALS. 
19',61= 19 37” Dif. Argumt. 
\ Difference 749 decreafirig 


17649 
7844 


13737 


6)1468[7,89 


— 245 Fere. 


By Loc1sTicar Logaziruns, | at 


245= 4 5 | 11673 


ad 


— 


749 = 12 29” 


_ 4 


33 


_ 


„ 


| 


be 


A 


L.L. 


9 $7 


0,68 18 
„4855 


5 
3 
* 
11 1 
Tu 


— — ect 


> => ol 


| 


= "I 4 OE. a JO.” 2 14 —— 


— > Tex. $523. 00RD) 


74 
. 
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A. ed N AVIGAT O 


following, as far as the greateſt, 
Quantity to be added to, or ſubtracted from, that former E 
the M. An. correſpt,) to the Number of Deg. of the true, 

ortion ariſes from hence. As any Izcr, of true An. 


: lo carreſp. 
_-' \ :b* Eg. er Compl. io whole Degrees * J 
creaſed true An. to M. Anom, correſpondent 

4 


1 
g 12 „ 
— 8 
8 _—” 
—_ 


- 7 


EXAMPLE I. To find the Equation of true to M. 
M. An. Sun tr. An. jou go Center 
1* 12* Þ 19 10% 47 41” 

I 13 


1 42 13 
As Dif, Incr, 


— — A — 


ö * 
5 
_ 


-—- 


but Dif. EO“ beyond the Great 
quation (according as it in 
equal to the Deg. of M. An. of the 


. 


» 1s to that Dif, 


Incr. or Decr. of Equation 


Sun's M, An, 


58 32(60'=D.Eq.): 1 b. Eg; 2 1% 16' 29%; 1 55 
= = 45 


——ͤ —„-—v ———C 
Sj | N +1 18 14 Ef. reqd, 
11 ͤ  ___—O— An. 18 


1220. . „ Whence M. Ano 
Lad 


5 


Anom. for 10 120 true An, Sun ? 


: ID 16' 19” = 1% 220 
1.1242 21 13 { 


= 


As the Compt. to 60# of the Dif, of any Equation, 


fo is the former Equation of the 
creaſes or decreaſes) tor 


of the true to M. An.: 
what muſt be added to or ſubtracted frem the 


Log. Logar®, 


Az —58 32 99393 co. 


To ＋ x 28 


1.611 


So —76 19] 9.8956 co. 


To + 1 551 1.4967 
m. * » » 15 13? 18! 14“ required. 


and the next Equationy. 
two, to the Prepertionai 
the correct Equation (of the true tc | 
Sun's Center; but with a contrary Sign. This Pro- 

: any other Incr. of true An. 
ft Eg. for the abſchute Eg. of the 


R. 17 
4 e NET RES <2-NE AST EI PELSOON | — 
| - EQUATION of the SUN's true ANOMALY, or PLACE, to the MEAN, | 
Argument. SUN's true ANOMALY. | 
* © | Sig. o | Dit. Sig. 1 Dif. | Slg, 2 Dif, Ai. 3 Dif. Sig. 4 Dif, 15 K. Dif. 14 
I — — — — 4 An, 
* — TT TFH TT AH IIS 77 Ie 4 
8 | 1— f —— — 2 — 1 — | 
= |*ej* * *%a:s ro 0 45| 1 4 6e 58] 155 % ol 1994], 31 257 7]; 46 3o 
4 1 2 8 2 3 1. 9 1 44 I 41 5 0 58 55 49 O 6 g 3 22 I 3 0 55 5 l 46 2 | 
1 2 2 * 3 5 1 2 3 40 „ 15 Blo 6| 137 30, 819534], 4 
L EY 2|* 3] 1g apt 4 4 4% 1 5 26 gf 139 3% 7, 25159], t; 22 
A 4 44 0 MT 1 O 51 1K + 34 Os o 38 2301 48 25 
_ RENEELA = 2738 — 24%o 50|- — 12 3 111 125 6 3310 50% 
= | 6 O 12 1 2 2 9 23 1 39 I 40 23 o 49 I 55 310 17 g ve 4 1 12 pM 4 30! 50 + 
== | 7| 1418], 2 1 12 214 36] 1 47 12 44 2 54 48]. 18 n . 23 
7 8 | 0 10 2% 1 a ab (338 7 98.3 o 43] 1 54 300 16 . 5116 37 50 52 3 
9 9 o A- I 1 1. Nr * 39]o 41 1 54 1 23 * ®[r 18 * 71 53 * 
4 — — Nair 1 3 2 80 38 Tr 2 1 26 Ms, 0 181 Eb wr 
1 11 O 22 23 2 1 8 44 I 30 I 49 5 0 39 I 53 27 0 25 4 25 1 21 37 * 1 54 
1 21 024 26], cal; 5, 29.141, 31] * 5? 37% 36] 1 53 20 28 , a 18 9886 21 544 
if 13 ] o 26 237 59 a 9 1811 28] 151 13], 31] 1 52 340 29 | 4 350 24 . 33 27 1 85 17 
v 14 o 28 — 1 59 : 22 4% 27] 151 14 33 1 22 510 34 121 11 1 26 ay. 2612 56 ' 
v7 - . 19 124 2 50% 29 —— 9 126.—2 111 55 | 
1 17 o 38 131 57) 1 28 45 22] 1 53 48 26| 2 50 o 380 1 18 131 5 1 37 4 
1 a 57 123 21 22 153 380 220 1 49 4 0 39 1 1 30 23 4711 57 12 
1 "y o 39 18 36 1 28 / 1 1.54 % 22] 349 To 45] | 15 3] 1 8/2 e nn 
I 20 | o 40 6] CEL. 17 .F. . A. pA „2e, H=. 
| [24 |, 301 30 45], r 12 1 47 39Þo 44] 1 40 331 © 77 . 5, 9 
=_ | 22 | 2. 43 55 1 52 12 f 5540 15 1 46 530 47] 1 10 3 371 2 35 53}; 59 
1 o47 / Bl 134 a5)! 13] 1.55 22% re] 1 4 4 / 9 J 380 23 54h 3e / 
I. * 47 1% fi 34 25/1 11 155 220 10 2 "00 53] 3 7.2311 39 . t 59 | 
= 25 CRE 135 30], gf_1_35 32], +» | 5 3% 2%]. 5 M| 
25 2 „ 2211 49} 2 39 440 6 2 55 49], 61-1 43 33/0 56 0" Sis 2 0 7 Saks bs +] 
27 o55 off 2 A 38 86% 51540 4 4 27e 3e 226, 0 5 5: 
28 eng. 3 „ 11 4 586 1 245], 43% 4 % „ 2 
29 [0 5 #11 79 5%, 2 1 55 50-5 1 40 4307 1 o 59 * I: 451.2 s off * 
[2.53 34]_|_: 40 58 i 55 51}? Pl 1.39 42 057 17] 2Joo oft *J_of 
10 — b | — — _ on — 2 
TT tre | T_—| Dif. [—— [pic . B | amore - ' | Dif. | true 
1 An. | Sig. 11 Sig. 10 | | Sig. 9 Sig. 8 | Sig. 7 Sig. 6 | , An. 
_— * — TREE ©. 
i ConsTaucTION., From the Equation of the Sux's Center. 


EXAMPLES 


| v0 — - 


33 
— - 


— 


3 — 
7 — 


— = _ i 
- wt wo path 2 oth. * 
* — 
— 


— 


mA. 


i A 


* * - 1 
4 yh T — 
5 E * þ4 — 
fy == xm — — 


EXAMPLES of the, CONSTRUCTION- and USE- of the foregoing TABLE; 

EXAMPLE IT. T6” find the Eghation for 4* 190 true Anomaly ? 2 

M. An, O true An. Eq. G- Cents. — — ws 
4˙ 199 14% 17 42/ 47% 1 +10 17' 13% Y 199 23 | 
4.20 $4. 18 44 1. $. +1. .15-44- =4- 2 M.- An. © Ar+6r 42] b. %c © . 
As Dif, Tacr- 1 1 JTD. EQ 32 Dif, Eq. deer :: 10 14! 131 1 56” To ＋ 1 32] 15925, 

| 1 E x 56 deer. | Sd-—-57-131-9.38905 o- 


5 _———— a 


— 
— 44%  — „„ ,%ͤ!U— —K» „% „%.ꝗf 2 s = 22 


* 


N. B. The g- * Table is uſed with re + 15 17 Eq. reqd. To + FI 
2 LE ef Sun's tr. An 4 192 1 


4 20 5 15 M. Anom. reqd. to which anſwers 
| | a a7 | (fr. Eq. O Center) — 19 15 15” Eq., 12 
N. F. The r finds the Fquation of the true from the mean Anomaly correctiy enough, from ther Egyation of the Sun 
Center, when thoſe Equations and their Differences are cortect. But near the fone? Equation, when the Differences are very ſmall, an Err 
of %, or 1% among thoſe Equations or Differences, will create an Error of 2”, or .nore, in proportioning. Wherefore the following Con- 
firiftion takes Pl Ac x of, or exceeds the former for Correction. ; | q - A 
| To determine UntvexSALLY and CornxcTLy; the Mean from the Trae Andmaly given, in all Orbits whatſoever P | 
RULE,—As Perth, DI. : /R. UA. . Tan. 4 true Anom..: Tan. 4 correct Excentric Anom; which doubled is the Er: Anom| 
ow, by the Nature of a PrAN T's or Comrtr's Motion in an . Orbit, and the Sy" po of Trigonometry. . As Sem; Tranſ. ( 
ad.) : 8. Excentr. An :: 'Extentricity:: Length Arch L., whoſe Degrees D, are the Diff, of the Degrees of the Mean above thoſe o 
xcentr. Anomaly: Therefore Rad, : 59, 29 779: : L: D, Degrees, to be added to the Excentric for the mean Azom. required.y 
la the Earth's Orbit, the Eccentricity is 1685 of ſuch Parts as the Sem. Tranfverſe or mean Diſt..& 4 © == 100000, the Perib, Diſt, = 
3+ r5 and Aph. Dit. 101685, and let it be required to determine the Mean from the true Anomalies, and conſequently the Equations, o 
68, $752, 888, 890, 90®, 918, 92% 93, 94%, and 95˙ Hence, from the above Proportions, | 
: + To Conſ. Leg. 0.0073185 add the Log. Tan. 4 Degrees true Anom. 
Tr. An, Equations. Dif, Tr. An. Equations, - Dif. For Log. Tan. 4 Degrees of Excentric Anomaly. And 
2% 260 1 557 40” q* 1 10 55 49] an Azrtting To Conf. Log. 9.9847226 add Log. S. Excentric An. (rej. Rad.) Fo 


' 


| 
| 


61” | Log. of a Number of Degrees to be added to the Degrees of Excen- 
5 7 f 55 — 4 * - 53 #3 fo 6 | with the tric Anom. for the Degrees of Mean Anomaly tm ry Whence 
2 2 <6 55 2 © 3 4 — $5 5 0 11 p · 17. Eg , — a 
i! AMPLE, a Conſ. . 55 8 EXAMPLE. Conf. Log. x By Ward's Hypoth. As Perih. Diſt. : Aph. DiR. : : Tan. I tr. An. 
| Se | 0.007418 ; g9-98472.26 T. Em. An, nearly. 


_ 4 


R_ of the M. Anom. tho", M. An, : Tan. corrected M. Ano- 


tr. An. 449%. T. _ [9.9848372 (889 57' 54,62, $.19-9999292 Ny Bullialdus's Correction * Sem. Conj. : Sem. Tranf, : : Tan. 


ZEx 4% 857% 317.992 1557 [P. 57 55 L.. but a near Correction. maly. = 
' mp at "FLY __ 
88. 57. £4402 cer. ex. An. 189 55" 49" >62 IM. An. reg.“ Hence, conſt. Log. 0.0146470 ＋ L. Tan. 1 tr. An. = L. Tan. 4] 2 1 


m. Anom. to be corrected. And conſt. L. 0.0000617+ L. Tan. = $ 
£77 7 that m. Anom. z= Log. T. corrected An, for the Earth's Orbit. A * 
E fad the 1 Time of the Sux's Entrance into, | To find the Time of 'the Sun's Entrance To find the Sun's true Places to the 2] 4 | 
100 M in the Near 1758 rey into * 22% in 1761? | | foregoing Times ? .* 
| By our Tables, Apogee O. | By dur Tables. Apogee O. | M. Pl. O [Apogee O I 
1 | s- 0 7 ” ; $ o * 7. | | | 8 0 4 "” " © P ” 9 
N. S. 83 3 8 42 844 VNV. S. Year 1761 3 8 45 N. S. V1 58% 10 4 123 8 42 54 1 
By Palla. 1756, Mar. 300 1 By Pal 17 56, Aug. _ 222 BG a — 391% 27 43 21 th ; 
At F NM. Place Ap. O | 3 3 43 5 At T N. Pl. Ap. G] 3 8 46 29 ne X + + I4 2 4 
the True Place O | © 10 © olfrom {[|the True Place O 4 22 22 From 1 R it 
req. 4 True Anom. O 9 1 16 Ff̃Iiſtem. req, <4 TrueAnom. O 1 13 35 3ijrem., | 4 EA. x 9 
time | Correſpont. Equ. & — 1 55 500 — time | Correſpt. Equn K ＋ 1 20 37 . Pl. G seo 8 410 f 29 21 1 + 
* M. Place then Ol o 8 4 10 from CM. Place O 4 23 42 37 From Equation [L 55 go UM. An. ON 3$ 
M. PL ON. S. 1758 4 g:10 4 12j—- M. Pl. ON. S. 176] 9 10 29 21 Tue. Erie © © 1 
; | | 2 27 59 5 rem. 1 l 7 13 22 fettem. NV. S. I 176% 10 20 21 
F March 30 2 27 43 21|— Aug. 14] 7 12 45 22— Aug. 14 [7 12 45 22 
16 437jrem, 36 Faſrem. Hours 14]. +» 34. 30 
| Mean Hours 6. 14 92 ANean Hours 144. + 34 3 Minutes 58 4%: 23 
| t . 23 22 hwy 8 > . FT ] Ru. 
» i . = . a — requ“. cs 8 * 9 — 
yrequ | Minutes 44 1 4 5 . a * 4 23 42 37 
|. Seconds 39|ſere « 1 38 [ Seconds 26\fere « « + 1 Ee 
True Pl. OA 22 22  ofrequired. 


* 


| RULE. Obſerve the Day on which the Sun en-] The tr. An. every true Year, decreaſing by the Increaſe of the Sun's Apog:; in that Time, 
tered that Sign by ſeme Ephemeris on the Leap- | It is evident, from above , that the Sun returns to the ſame Point of the Ecliptic, 80 


Year preceding the Time required. Then from the | true Year, later than on the former Veat by the. Iner. or Deer: of Eqn; of the Sun's true t 
Sun's true Place, for the Time required, take Sun's | his M. Pl. or Anom. turned into Time, and added to or ſubtracted from zh 48 64 46th 
Apogee, and the Sun's tfue An, will remain ; | the Surplus of our menn Solar Vr above 365 De, in Which a M. Revolution is completed. 
from whence get the Equation of true to mean An. N. B. — — 1 Eqan ; = | 

Crea — : 


mung 


hich add to or ſubtract from the Sun's true Pl. The }. 4 * ne 80 

according as the Sign direct:) and you will have © Increaſe {+ E Time. + 3654 5 48m 549 46th, Kc. = Tr. Solar Tr. 

educt M. Pl. © for the Year, and out of what | Hence, the M. An. O decreaſes in the true Vear or © 's Return to the ſame Point of the 
remains deduct the Mot. for the Moath-Day,- liptic,.. by- Sum-of- the-Increafe of the Sun's" Ayer am Dif; of Por (of the true to M. 


Anom.) in the fame Time; by which Decr. of the Sun's M. An. in each true Year, the 


from that Remainder the Mot. for Hours, &c. . : 
Equation to the abſolute Equation of Time, following, is determined, 


till nothing remains, and you will have the M. 
Time of the Sun's Entrance into any Point of the 
cliptic required, a 


Anzor.vTY 


— — 


» 


— youu NY 


and NAVIGATOR. 


"AnroruTe Equation of TIME, for the Sux's AroGEt in © g9®, about 1774 th u 
of Dime, to which — 58 Vears, or 1 — — Increaſe or Decreaſe the Sun's s Apogee, from that of =2) 
a Argument, Sen true PLACE in the Feliptic. © 
3 Jt 4] 4 8 S 81 
A. AA. f = E 
5 21 * 
3 5© | 2 6 | 
3 47]. . ; 
3 4 * 
33 — 7 
3 32 8 
| 3 26 4. 0 
2246 19 | 4 9 
iF 3 12 111 
* O ' , 
I 3 4 | | 
1 210% (6 2 30 1219 
1 | 9 28 | 4 12 52 2 | 
1 19 E 23113 39,115 43] 5] 1207 
2 1 702 28 11 ß 38 5 ** 
4 3 5 11 13 
3 ? 7 5-331 3 13 
1 3 32 11 7 13 
= * 39 6 1 8 14 
1 2 37 : 1+ 291015 ? 8 7 48 15 ww 
4% 2 19 4 14 3 95 2 9 5 * 15 4 
1 b:-4 | 4 43] 81+ 53] 5 8 28 150. 
1 1 43 ; 4 56 off +4110 16]? 
Y 127 — 21434], Ab. A 
ku 1 10 : 5 13] 6K 23112 5 32 2 18125 
8 O 53 5 2 alt 11 12 5 4 7 49 17 22 
o 36 5 20] 63 51205 4 38½ 9 E104 43 9 4153 
o 20] 5 32] 13-47 4 719 37] %% 42] "| 9 24/124 
; . 2 22 | 
5 39] 33] (3.359 54] [4 4] *[o 2717]; 
| O 2 8 
5 vl 2005 3 E91 14/2114 37 : 8 49 — 9 
| 44 49 al? 5114 * 392912 3520101 34 4 8 31 18127 
a 5 $5] % 5! 15 A 5301904 35 4 8 13/1828 
| 5 88 N- 36], I 41 ; 11 1 817 551; gf*9 
4 580 [2 21 1 116911 2 14 2ol | 7 37] I 
1 s 
x Sun Ap 1*SunAp.}1*SunAp.|1® Sun Ap. Ap. 19 Sun Ap. Ju“ Sun Ap. 1? Sun Ap. Ji“ Sun Ap. [1% Sun Ap. | 
=_— | dec. Unc. nc. dec. Lac. dec, Inc. dec, | Inc, dec. | Inc. dec. Ine. dec, | Inc, dec. | Inc. dec. | Inc. dec. Fl. 
1 . LET PTR IT 
= 1. "ys 8. e ee © 8. 8. 5. I 
| TE 7 "WE LAT a8 2 9. 5 $ ü 
1 + $4252 eee $ 7 vi. off 1914+ . 
= 8 6 | 4 ; 1 5 7 2 7 3 X 
1 1 0 8 8 2 2 6 8 8 5 2 
' 7 N. B. The above Seconds of Time are the Differences of Seconds in the 2d Equan an Time P age 20, in Succeſſion from 111 Dif, k 
Contract Ti the abſolute Bquation of Time to the Sun's tris B 60 ? 
= By Tab. - * . \Pl. 4 ob 4 of ; wh 4, 9055 110 F Equan Time, The Reaſon of the Signs in the lower! 
Pl. Sun's Apog, from above. . | 3 -9 3 o—]+ 13 3 2d Equan Time. p. 20, Tab. ſhall be ſhewn hereafter, | 
True Anom. unn 111 7 1 47 Abſ. Equan of A. to M. Time, required. | 
By Tab. p. 17 + Equation— © 45 47 | 
* = Correſpondent N. An- Sun „nh 4 13 8 Am = 50 | 
, 45 To find the 575 oy Time for Sun's By Tab. above Sun's Pl. m 1889 * Eq», nh 11 
* 89 F Incr, or Decr, $ , NC, — 
| 2 8 or un Cg: 5 :2.22! 123 m 18., Subord. Eg. 1 „„ 21 Hence 1 2: 815 Eau . 
8 N N 


J. Equation. 


! N — 3 p4 — — 
R O Y AL 18 T - . 
The *. 18 S- — 2  - 2 «© 
20 


TI" parent. 
- _ | 32 & d Mean to Ap} 
OUTLETS” of Apparent to Mean an — TY 
TH: App IL, billed on Kok ds + Mean Anomaly. | "Tis. z 
« | IME ; of P n Argument, "In Sig. e! 
e 8 r AE D > 
to Mean and '; true place — 1 Sig. 18 2 NA. M. + . 
| Ars ument. SOS i 7 lo 1 - 10 S 1 => „M. * + — * — — 5% © 
1— = 2 8 Str. = A. M. n [== inut A 
Po 6 . II Srl. 2 Ne 1 
.IN ＋ - = [| 1 77 43 o|? = *13 49 7 3 
A.M.\* RC CR r 7 © 4 2 
E 58 5 ene Ml 13[Þ16 37 25 45 155 
4 81 5 | | 3 2 
J 
f £ o 424814 | 415 53 307 2 1 — 4\ 12 520 
2 455 32 814 15 66 6 . 10 20 513 5 4 
I Fs 40 4 21 17S *7 12 its 15 542 57 : 22 
2 We 7 28] 6 1111 10 1 
1929) i % 0 54] PE ESE 
1 7 0 1 | 39 1 | 2 81— 
: 7 1 5 1 4 i 
I 7 * 1.5 x 53 6 — 5317 37 2 9 D. 3], 
I 1091 .19 8 67 15 3], 35] ,15 4 512 4 8 4 
515 11 27 + 59 7 238] 2 EN gl! 
a T 815 5] 67 23 5 32l.*|3 380 Ol. | *Ii; 
> 5 | 771 34] 81s il 67 27 32] 215 33] 212 <A 
5 J 1341 42 815 2 *3] 2 30 3 6 541814 
| ols 27] 6 25] 7 27 27 61! 6 13 
l 5 1411 58 23] |7 7 28245 1408 
| 58 , 5 271217 * 221 5 8 12 
; — * 315 28 ol; % „ 650 loſe 
| 2 13 1 f- 3312/7 231 812 | 61; 22 bb 
l E "Hor 
| 19 2 8 7 5 2 5 2228 1 16 3 4 5 6 I 6 8 8 
| 2 175 5 317 367 34 J 6 8 7 
io || 20, 8 51 512 27 133 874 21 6 
3 32 9 || 21]z 43 Ne tld 2lÞ 2k 20 je 
3 IEEE: 4 439] low *|5 
2 2312 58 | 4 .. | BY 4 + 33] g] 4 
2 . J 
2 2513 12 6 20 7 AE n 700 N 
I + || #Þ=9] 215-2] i? m1 112 53] #14 1 8] 81 
[ 5 e © be ol6 49] 44 ol 71s =|—|-2 
' 3 2603 34 6 321 415 43 o|; 4 E © 
2 Heis 29]3 4 2/4; 3% $1.4; N. 2 
o 2i]ez)! 2 2.4 321.4 — e 
= [Aly Ty LT EIA 
. [tr A.M. | |A. 2 1 ig. 
4 Nr X. hs Pl. 5 25 10 | Sig. SI he Sun's Center, * 
; L ; — 5 a | ; - —_ . Si - uation of t acts from the PP 
— 9 3 | BIS . 7 only the Eq hich ſubtr Time, and 
PI. io 10 | E « £4 i rs Re ak for the ws Boy Time, 
; 4- = SL © above Tabſeis the || $TRUCTION., * Anomaly, . laft Stx =Y abſolute — into Time, 
; . STRUCTION, yup Long. and _ —— to the given * and adds * IId yp 4 7 ook n 
9 2 the Sun 4 e, which * de in the 1 Six a Sum of the 's R. A. and bis correſpondent to 
Dif. converted into — op 4 = = Nr * Dif. of the © in Apparent Time . the O's true 
| Ae in 1 * — — a | will be * B Mean Time is conſidered correſpondent to ** wr : 
ſabtracts the M. Time amd the Di8 to B. Time, or Hour qc Anom. 5%, 15. 
res, for the f any 4 he Mean 2 and © 63 
. B. IT ow — |] ExAMPLE, ye” bing 097 7 an 1 6 34g 54 
I cling Dex. © tr wil || - BY Tal ll. 5. 23 36 oY +9 20 
| of T. for any * reat * | . | 2 120 © 
as 8 T. in the — * 1 20 required, 
bt ſucceeding Deg. bove 60 beyond | Hours 12. 755 Afternoon. 
to the No f R. A. a averted into t Time in t — 
rr f T. for t to Apparen 
0, or the grea d fr. the Equat, ill be the || n Time corre 14 
Tin, — O true Pl. Moe 
any . AT to the 2 
_ | — 


REFTR ACTION 


© 
1 
_ 


KernacTron of Lronr (Lat. Greenwic 


and) NAVIGATOR. 


_— 


Taz Refrattion of Light varies with the Latitude, Atmoſphere, or 
Weather ; eſpecially near the Horizon, — In the Year 1695, in Latitude 
659 53', on June 14, 12 Hours P. M. the Sun's Center being depreſſed 
below the Horizon 40', at Pello, 10 Miles northward of Forneo in Weſtern 
Bothnia, He was obſerved, by Refraction, to be two Diameters in Al- 
titude, or above 19, — The common Experiment of pouring Water up- 
on a Piece of Silver, in a Baſon, to bring it in Sight (when unſeen be- 
fore) proves the Elevation of Objects by Light paſſing from them through 


. <cnſcr to a rarer Medium, (the contrary happening from a rarer to a 
ccenſer) as on the Variation of the refracting Medium the different De- 


Jerees of Refraction depend. 


Rays paſſing through Oil of Turpentine and through Water, give the 
_ of Refraction different, proving the different Denſities of thoſe 
ealuMs. 


PARALLAX of the Sun is the Angle the Sun is ſcen lower from the 
Farth"'s Surface than it would be ſeen from its Center. 


from {| Hourly Mor 


tox, and App 


Semi -Diameter of the Sun. 


Arg. Sun's Mean Anomaly. 
©'s | Hourly | Semi-] O's 
Mean | Mot. Diam. | Mean 
Anom. | ©. ©. [Anom. 
8 0 / U / NY.0: © 
0 ol 3 23j1s gif.o 13 
6} 2 2315 5124 
i2] 2 231 $5218 
18] 2 23|[15 52112 
24) 2 2315 53] 6 
1 of 2 24|15 $53] 0 11 
6] 2 24|15 $54|24 
12} 2 24|l5 55118 
18] 2 24|15 57112 
24} 2 25|15 $58] 6 
2 o 2 25|i5 59] © 10 
6 2 26116 124 
i2] 2 26016 2118 
18} 2 27116 4112 
24] 2 2716 6] 6 
3 02 2816 7]o 9 
6] 2 28116 9124 
124 2 2916 11118 
18] 2 2916 13112 
24] 2 3016 14] 6 
4 of 2 3016 16] © 8 
6] 2 31116. 17124 
i2] 2 31116 18118. 
18] 2 32116 2012 
24h 2 32116 21] 6 
s ' of 3 $2110 22].0' 7 
6] 2 32 16 23124 
1242 3316 2318 
18] 2 33116 24112 
2412 33116 24] 6 
6 > of 8 22116-2434 0- {0 


ConsTRUCTION, To find the Sun's 
hourly Motion correſpondent to 4% 69, Sun's 
Mean Anomaly ? 

By Equation Tab. Sun's Center, p. 12 


atory), and \, 
PARALLAX of the Sun. The „r to be ſubtra 
the apparent Altitude of the /uminous Body, and the /atter 
to be added to the apparent for the re Altitude of the Sun, 
Apparent Altitude of the Sux. 

Ap. Ke- Par. Ref. Par. 
O. I} Alt. I fracn. | ©.. | ©. 1] ©. 
e. — 

7 7 n 7 
10 21 2 28} 9 35 6 
22 || 2 11] 9 35 6 

23 * 5] 9 34 5 

24 1 * 594 9 32 5 

25 I 54] 9 31 5 

26 1 49] 9 305 

27 14414 9 28 5 

28 }} 1 494 9 27 5 

29 || 1 36] 9 26 4 

30 i} 1 32] 9 | 25 4 

31 1286 9] 24 | 4 

32 1 *$] [9 23 4 

33 1 22] 8 22 4 

34 || 1 19] 8 21 3 

35 1161 B 20 | 3 

10 36 I} 1 13] 8 | 19 3 
10 37 j} 1 210] 8 | 18 3 
io |} 38 |] 1- 8] 8 17 2 
10 || 29-1] 1 6] B | 16 2 
10 40 1 4} 8 15 2 
10 I} 41 n 21 8$ 14 2 
10 I] 42 8-08 *8 13 2 
10 If 43 58] 7 12 2 
10 I} 44 +56] 7 11 2 
io 5 42 hes — 
10 45 5217 1228 
10 I] 47 501 7 8 I 
10 || 48 471 7 os I, 
10 || 49 1 of, Th 
0. $9 A 5 — 
es ©; 44} © 4] 
10 52 42 6 | SJ I 
10 If 53 || 40] 6 2 | © 
10 || 54 39] 654 As Wh. 

9 it 55 38] 6 || 9o o | © 


4* 69 M. An, LY 


1' 10% dif. Eq, 24h. 
59 8 M.Mo.24H, 


Sun's tr. Mo. in 240 60 18 fere. 


Whence 2 31 Hourly Mo. 


(as by Table) required. 
To find O's Apt. Sem. Diam. cor reſp. to 
68 M. Av. the Apt. S. Diam.to 0% M. An. 


being given 15 51” ? 


By Tab. L. Sun's propl Diſt. fr. O. p. i 6 


Sun's ap. S. Diam. 15 51“. L. L. 


Reci procally. 
o M. An. Pr. D. O 101685. . L. 4,9927 


[Co. 


0,781 


69 M. An. Pr. D. ©, 98316 . . L. 4,9026 
Sun's ap. S. Diam. 16124“. . L. L. o, 5634 


(as by Tab.) reꝗd. 


— 


Diam. being recip. as Sun's Diſt. 3 0. 


The ap. S. Diam, or 


21 


Accelrrationof the 
fixed & accord 
ing to mean ſolar 
Parts of Time. 


Tur fixed Sta 
come, in mean Time 
as above, ſooner t 
the Meridian, eac 
Day, than on th 
preceding Day. 
Ihe true Time o 
the fixed Stars Acce- 
leration is the In- 
creaſe of the Sun'sR. 
A. each Day con- 
verted into Time. 
See Tab. . 245 257 
26, 27. - 


Rez. Sun's true Alt. 
t 15 ap. Alt.“ 


— AM. — 


Otr. Alt. 14 56 53 
DECIMALS 


22 The ROYAL ASTRONOMER, 
| EP en — eee oronnte 
ii | | | DECIMALs of a DEGREE, for — SEXAGESIMAL QUANTITIES. | 
3 erz: wm ge Nicod s. ne. — | Hinds. —— 5 | 
[Min.| Decim. |Min.j Decim. ||Sec. | Decim. |Sec. . -Decim. _ 
4 1 | ,0166 | 31 | ,5166 1 — 5 31 „0086 I 8877 31 „000143518 
| 2 | 333 325333 2 9 32 „0088 2 — 2 32 hs 
| 3 a þ 33 | »55- 3/| 3000 3 33 | 0991 3 Hoco 33 öh, 
44 4 34 5855 4 | oor | 34 | ,00944 |} 4 | ,00001 Wy 3 [24 | — 4— 
LIZ 1 2 33 5 | 00133 | 35 00977 5 | 000023 35 „00062837 
Af & Þ-} 36 8. 6 | ,00166 | 36 | ,o1. 6 | ,0000277F | 36 „00016668 
' 7,] 1168 | 37 | ,616S 7 | oong# | 37 | oof 7 000032407 | 37 „00017196 Wil 
18 „1333 38 „6333 8 „227 38 | ,onogy ,000037837 | 38 „000175925 | 
9 15. 39 | „65. 9 | ,oozg. | 39 „01083 9 | ,000041668 | 39 | ,ooorBogy 5 
| J : 
110 | ,1666 40 | 6566 |] 10 | ,00277 | 40 | 11 z || 10 ,000046296 | 40 (000185288 Bl 
4 11 | 1833 | 41] ,6833 11 | ,00305 | 41 oun 11 | ,oooogogzs | 41 | ,ooot8g9$14 | Wl 
12' | 2. 42 „7. 12 | „00333 | 42 | ,on 12 | ,00005557F 42 „00019444 
4 23. 2168 143 7168 13 | ,0036r | 43 „194 [13 | ,oooobors8g | 43 | ,ooorggg74 | Wl 
| 74 ] +2333 | 44 |] 7333 14 _ 44 | 01227 "| 14 | z000064$14 | 44 | ,000203x03 | ll 
| 15 | »25- 45 | »75- | _15 | 0041 45 | 0125 15 | 00006944 | 45 | ,ooozo833 | il 
16 „2669 46 | ,7666 16 | ,00444 | 46 | „01277 16] ,000074874 | 46 | ,000212962 
| 17 | 2833 | 47 | 7833 || 17 | ,00477 | 47 | ,o130g || 17 | ,000078703 | 47 | ,000217592 
18 „3. 48 „8. 18 | ,005. 4 01333 18 | ,0000833F 48 „00022227 
| 19 „3166 49 | „8168 19 | „oo | 49 | ,o136r 19 | ,oooo87g62 | 49 | ,000226851 
120 | 3333 80 | 8333 20 | ,oog5g 50 | ,01388 20 | ,000092g9g2 | 50 | ,000231481 
21 „35. 51 „85. 21 | „0583 | 51 | „01418 21 | ,0000972Z 1 | ,00023617 
22 | ,3666 52 | „8668 22 | ,oobir | 52 | ,01444 22 „000101851 yp ,000240740 
23 | »3833 | 53 | »883z 23 | 00638 | 53 | ,01477 || 23 | ,oooto6481 | 53: | ,000245 370 
24 | 34+ 54 | 9. | 24 | 00668 | 54 | ,os. 24 '| zooolitnir | 54 | 00025. 
| 25 | 4166 55 | ,9166 25 | 00694 | 55 „01527 25 (0001174 | 55 — 
26 | 4333 561 9333 26 | „0072 56 | ,Ol55g || 26 | ,000120z70 | 56 3 £49 
27 | 45+ 57 J s. 27 | 0075. 57 „01583 27 | ,o00125. 57 „0002638 
28 54668 58 9668 28 | „007% | 5 ,0161x7 || 28 000129629 58 | ,000268g18 
29 | 4833 | 59 | 9833 || 29 } oo8og | 59 | ,o1638 29 nor 324249 59 | »000273148 
30 | 5. 60 [1 30 | ,0083F | 60 { ,01666 30 | ,0001388 60 | ,0002777 
= B. In the above Table, he Fi 
, gure with a fine Stroke croſs it, denotes à continual Repetition of the Figure or Fi. 
es from that Place. And à Dot (.) or Full Point, after a Decimal, denotes its exadt Value. * * J 
EXAMPLE, As 3 19/ 23“ is to 40% 29! 33 40%, ſo is 11 497 34" 18", to 14% & 23% 56,-&c, 
6 3 
By the Table 3833 © 3 57168 
19 „316666 . : As 3%, 32305 to 405,49 268651 ſo 11826194 
2370 = ,00638$ 
532305 A | Logarithms M2 5 
$ 3 3 9- 4784624 co. Ito 144,1 , &c. ecimalliy. 
my; an 4833334 To 100 0 1. 6073765 6/ — 
33 _ 66 So 11 826194 10728450 23% 94 
40% ,0001851 — 55774 
To 144, 1066 2.15868 39 
4926851 
| The greater Eaſe and Expedition of finding the Deeimals to Sexageſimals, 
49! = 1 8166668 by dividing them and their Quotients, from inferior Order, 96. than. 
£7 ph * | Polley the fame by the Table, appear from the Examples * ard on 
. e Side. 
261244. : * 


— — — — 


„ NAVIGATOR: / 23 


„ — ͤ.q8ü8— — — — — — 
SUN's DzcLinaTiON ftom' the EGNIxoc Ia, and Miziniax. ANGLE with the Ect1eric. According. 
to the Mean: 2 BY. 287 b. 
— * — — — — | 
4 Argument, SUN": true Place i in the „ nn | 
Tie V | aurns 8 I | emini I 
7 UIibra 8 Sig- | | Scorpio m 5 7 Sig. Sagittarius £ 8 222 8 
f © Declin.| Diff. [Merid. 4. N 2 © Declin.| Diff. | Merid. Z. Diff. || © Dec eclin.| Diff; | Merid. Z. Dif. id 
p 0 3 7 N 112 3 4. ien Fen ' 2 77 7 7 | © 7 o 7 its 7 7 — 
31 30 1 a6 |1 20 10 50 77 44 55 
5 1 20 2 55 4 18 Jie 
0 57 5212 20 2 35 33/11 47 73 28 34/22 13 
12 20 47 21 78 50 47 
1 21 91412 44 |} tins 26 22 28 
1 43 13 5 Fu 11 2175 13 15122 44 
* 2 6 13 27 10 38072 25 22 58 
x 70 38 28 21 20 26| 79 58 57 
2:30 7 13 49 10 14 23 
uy 2 52 27 32ʃ7⁰ gw 17114 11 * 3 9 coſe? * 23 
8 3 1 1411. 47019 191 © 28 32 || 2 42 39] 9 2619 45 3423 
|; 4 5. | 14. 31, 6 * | 21 49 56 81 9 13 
9 3.38 | 19. 4 14 54 9 2 23 
=_ - 14 50 10 4 3 21 58 > WL 33 4. 
E i M4 « 15 8 5 5 49-1 51 TR 7.3% 8 4 31 57 24 1 
4 4 24 Ic 2 2 33 2 6 15 37 22 15 4 82 21 23 5 
2 5 27 3218 1817 471ic 28 5 7 46 24 26! 
1 + 47 . 1 O 2 2 35 22 23 31 82 45 49 | 
3d 3 5. 9 5 45.5 18 207 5 45 16 19 3 7 21 261-4 37 
Z 4 KY I 3 52], 72 39 41:6 22 30 52] 6 55 83 10 24 46 
==; ; 43 167 14 32] 5 35 6 21 32.7 2 55 4] 2232 47 33 35 12] tf 7 
4$ 23. 105 $3 55 6 17 28 92 AAS 60 6 2915 8124 56 
eis 14], 732 #716 1 2 39 Ff 1173 12 417 21 [| 37 4 'N 6 3% 2 ls 
—_—] 7 4 15); 22 F1 67 | 7 4 17 13 1016 35173 47 41% 2 5 11 84 PP: OY 25 
7 . 5. 7 29 [7 22 4/16 187 5 4818 22 4 44, 15 145 
| 7 49 50 : 9 2 47 58] 0 5 17 46 I 2 24 oa _ * aſs 4 41 = he 
486 6 48 
18 Fo: 36122 2068 12 360 3 35 || 18 5 1115 8, 21 9019 '9 | 3 5456 58 13]55 
q 10 28122 12068 21 8 58 18 48 115 © $119 39 | 2 56]; 24 3025 
1 9 41 31 168 30 55 19 2 41 6 O 45| | 57 49.571 
lo 3 25]. 51168 40 38,2 75 19 17 117 2076 20 590 4 2138 15 54425 
1 4 2 
1 25 2 35 58 50 44 1 29 19 31 1 38 76 41 32 10 1 ' 38 38-41 53 2 
= % 44: 23 1 310 52 [1 44 39/13 1617 „ 0 „ o 489 7 54126 
nes 7% 729 12 5], 1 enn » o 145 33 5746 
el 29 19 69 23 18 3 || 20 10 5oſ © 5857 A 5. © 23 ö go o 4 
= © Decl.] Dit. Merid. .I Dif. || 2. Decl. | Dif. Merid. 2. Dit. | © Decl. | Dit. {Meria. / it. 
= Virgo mn : a 2 Leo 2 Cancer B C 3 81 
9 Piſces X 8 rt Sig. Aquarius 8 ig. | Capricorn Vf 8 2 Big 
1 2 | — 4 
4 x Exams 1. To find the Sun's Declination - Re £9 to Ss » 159 Longituds ? 
1 1 Com. Logs. 
© As Radius . . + ++ + + + + S. | 10,0000000 Hence, To conſtant Log. 9,6002636 
k.. 14 To Long. of Sun 45 . „8. 9.84948 50 Add 8. Long. Sun from Por, * + + + 2 
9 So greateſt Dec" 230 28 4. S, 9,6002636 p 
: ——— Sum (rj ting Rad.) will be S. the 
4 To preſent Dec® 16021737“ S. | 9,4497486 preſent Declination, . 
1 Ex AMr Tx II. To find the Meridian Angl. pondent to L 200 
3 5 'F As Radius . SEA LETT. . eo OR 8 "Jt be! . 96377335 
we. To Long. Sun 800 .. . Coſ. | 9,2396702 Add Coſ. Sun's Long. from m or .. ++» + + 
3 So gr, Decla 230 2874 Tang. 9,6377835 | | | 
| _ ecting Rad.) will be the? | 
To Merid. / 859 4r' 147! Co. Tan, | 8,8774537 . Merid. Z. . I 
EN. 5. . dude ther ent to 180 muſt be taken, and the Complement of that Supplement uſe? } 
., S. OLong. : Rad. :: S. R. A. O: S. Meridian Z. f 5 
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ER. Argument.  SUN's PLACE in the ECLIPTIC. 


„Df v [Dif. |= » pi. „ [Dig A ＋ J Dir. * 5 [Dis 
e TT ⏑⏑ 8 7 TT he / TT HS TT TT TT 
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ol o © © 27 54 I5|. 57 48 42 go © © 122 11 18 . 
| og; g 253 52 0 29h gr er , 5 oof 2thas e e 2 g9j87 
| 2| 150 365 729 49 957 41159 53 S962 53 92 10 4965 24124 15 53162 354 © 6 58 
3] 245 8Þ2 230 46 805 500 56 5216, 293 16 13]62 221125 17 3861 61154 57 3 56 50 
4 3 40 1255 5.3 44 1057 59061 59 54163 13 94 21 35 65 201126 19 47 61 41 155 53 53 56 42 
i, „ie "163 3 71, , 16 ze 66 5 
6] 5 30 2455 8 30 96 32 1305 15028 22 5861 19.157 47 96566 2 
7 6 25 3265 17/4 39 39 25 37 2865 12123 — 25 60 9058 +3 2 56 21 
472 ibs 44 % % gh 2f w6]6o 5149 29 Sees 
4 to] 9 11 1355 59100 52 5 Sh13s 25 18 485 2 1 50 7 
1 tifio 6 3155 . 101 57 5 % ©1133 27 4660 39G; 28 21 ok 
| 112111 1 5865 * "21103 2 50 724 28 10 — 1 163 24 16 5 bo 
13111 2 104 7 41 135 28 24 164 20 6 
(1412 L 165 35 6.105 12 2504 44138 28 27 = 31165 15 52 55 46 
32 §45ô5 3 64 39 59 52 55 39 
1513 48 29 Y 6 106 17 4]. 137 28 19 166 11 31 
{16|14 44 985 49 6 207 21 37% 331138 28 652 tlie 7 6155 35 


59 30 31 
139 27 30 168 2 3765 
560109 30 22/04 191.45 26 5059 29/768 58 bo 55 27 


| 55 55 6 $9 1016 55 23 
19117 31 39 110 34 34 141 20 © 109 53 27 
Ra, 1 e hind ap 
2119 23 48 112 42 34 143 23 47 171 44 365 
22 — — y 5 — 113 46 22/23 48 144 22 25 58 38 172 39 17155 14 


63 39 58 29 11 
114 50 17 301145 20 54/58 181173 34 2858 


24122 12 51 115 53 31 146 19 12 174 29 36155 8 
252 35 56 34 . 58 363 2 147 = 21 3 4: 4, * 1 
26 6 7656 2 118 © 61.3 131148 15 20157 591176 19 48155 5 
27125 2 57 86 * 4 42 119 3 81-3 149 13 10 57 50 177 14 52 35 1 
28]25 59 55/5 3; 120 6 13 $3]150 10 51157 4/178 9 55155 4 
29126 57 57 121 8 44062 43 151 8 22 22 179 458 3 
zola7 54 15667 14 122 11 18092 340152 5 47 *318 o 0155 2 
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ConsTRUCTION. As Rad. : Tang“. Long. O frem next Equinoctial Point:: Coſ. greateſt Declination : to Tangt. R. A, 
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XAMPLE I. 5 0 = the Sun's Right Aſcenſion correſpondent to 80%, O Longitude from « ? 
om. Logs. ; 


: Rad. 8. |r0,0000000 Hence to the Con. Log. : 49. 9624801 
300 . + T. 120.7336812 Add Tang. Long. O from . 
: 23 29/2, C. 8 9-9624801 Sum (dedutingR.)==T.R.A. e pare Je 
| © 7% 61 T. 110.7161613 from . 


j EX AMPLE Tt. To find the © R. A. corre to N 28? 


To Conft. Log. 9.962480 
N 289 = 148 Supplt, = 329. 


Add 32% T. . 9.7957892 
N. B. Having found the Right Aſc", to gos. all the reſt eaſily 2299 499“ T. g.7582693 
ollow from thence to 1800: being the Supplements of the for- 180 | 
— {taken backwards) to 1809 ; ſo that the R. A. of any Num- Difference 150 10 521 Right Aſcenſion required, = 
ber of Signs and Degrees of the Sun's Place being given under g09. the Supplement thereof to 1809 will be the Right Aſcenvion to the S 
nent of thoſe Signs and Degrees to 6 Signs. = 
EXAMPLE. 2 12® R. A. 70 29% 38% | . 
Supplement 3 18 R. A. 109 30 22 Supplement 


1 180 o© oO Proof. 


| 


——_— 


—— EEE — 


A , * ; , ; > ” 
ein NAVIGATOR _ ſys | 

—_— — — 3 o 28/5. 

* JUN"; RicurT Ascgnson, from Aries, according to the Mean Ecliptic OBL1IQUITY, 23 7 


Argument. SUN's PLACE in the EcLiyTic. 


- — 04 
: ﬀ. | 
; : S Diff. 105 | Dif. X 118 | Di Pl. 
4 He 63 Dif. m 7³ Diff. | ＋ 88 Diff. Vp 9 Ar — — - * 7 7 9 7 1 1 / 1110 
Pl. / 
e 24.9.7 147 2 30 
— one DST, 270 © 5 25/302 11 186 23672 5 7 1 
| of180 , © of... 21207 K 38057 27 5 25 65 2403 13 1 jr $4 a 138 
| 1 
* 4 565 30209 49 5 | 225 7 72105 * — — . 1334 57 366 50027 
31182 42 * 55 41211 — 4067 274 —— 35 65 on * 14 330 50 35 6 — 
41153 4 65 512 1. 3955 263 1805 61 30 56 347 
51184 35 17 As 9 276 32 13 308 22 58/61 191337 47 956 260 
6|185 30 24123 7213 40 48 58 28[25 15 309 24 17161 91338 43 3766 21123 
71180 25 3 55 11 58 278 42 +165 915 8 60 57 oO 36 12 + 21 | 
81187 20 43 215 37 35 58 27 7 49 311 20 23 60 47 34 5 7 ' 
| 944 15 57 55 18416 36 13 58 92 yo 65 51312 27 10 341 32 19 3 
918 11 1355 ; 1717 35 leg —— 24155 I 27 4600 260342 28 215 
—8 55 29,18 34 6 I 281 57 54 64-5612 28 1000 111343 24 1055 + 
8 2 I 22 . 219 33 1 52 205 « 5164 51615 28 24000 "#344 20 2 46 
19 55 23 5 31/7 32 3 59 285 14 25 $ 395˙ 28 27] 2 Rua 
3 221 32 0 17 28 19 34 
Who: ig ee e EEC Tas 7 
| xs 3 a | 
b 101194 44 oy 46 124 + 28100 288 26 304 26319 27 309 30/348 2 37 
701% 39 54/85 4.1224 31 3660 


oF, 7 3 5 55 290 34 26 


20 
IG 
18] 
17 
16 
51 
14 
9 13 
1 12 
4 29011 
| 3 I 38 322 24 58 58 59/350 48 47 55 . 
I 29 6 6 58 49; I 3 55 1 9 
— 198 27 41 | 60 292 42 34123 591323 23 47 8 28351 44 55 1405 
aer 7 9 63 48 22 255 388352 39 175 : 
| [211199 23 48 60 293 46 22123 4*]324 1 * 55 1105 
200 20 2 14 229 34 3461 6 294 50 1193 39 325 20 44058 9353 34 28655 8 4 
| 231201 16 23150 221230 35 4316; 6 295 53 31123 39326 19 1258 354 29 3565 7 
1 244202 12 51 — a 231 37 62 290 56 53 63 22 327 17 2115 9355 24 43 1 
T 5 756 421233 40 13 I 4 3 8063 21329 13 10057 896357 14 4+ al #1 
3| 8-71-05 5765 521234 42 #52 Fs 6 122 531330 10 5157 41358 9 55 3 
ee 59 55158 5837 44 7122 or 8 44/62 431331 8 2257 9 4 585 f 
{ 206 57 1157 61236 4 19 3 1 18102 341332 5 45157 23360 o ofss | C 
; 207 54 15Þ7 "41237 48 42"? — — Ts 
" . f | : 3 iff, F Aquarius. Diff. Piſces, Diff. O 
- ; b | Libra. Dif. | Scorpio, [pis. au. Diff. | Capricorn. | D A | Pl 
l, . | in the Firſt ExamyPLE) the Fourth Term, or Arch, is the 
— is i vadrant of the Ecliptic, Y, , II, (as in the Arc, ſt be deducted from 180 for 
4 AX. „1 —＋ S Secomd Quade Bb as 32 ab "ado bw ch 3 — be added 2 I 
4 « 11 _ = if Fes = me is 2 2 4 —— . , NX, the Fourth Term, or Arc, muſt be deducted from 3600, 
Sun's R. A. rom . when 6 0 
= R. A. f HG, | B,, # © 9.9624801 
ett in find the Sun's Right Aſcenſion correſpondent to f 129 ? 434 720 2. 
= £ 129 = 252* = 72® above 180%, 6 


. + 702 29! 38% T. 10.4507041 
180 


* 
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Sum 250 29 38 R. A. 8 
1 i 71 conſt. LS 9.9 24 
EXAMPLE IV, To find the Sun's Right Aſcenſion correſpondent to N 4% ? 0 8 
3? 333% = 1530 above 1800. Supplement == 276%. 


Add 270 T. . . 9.7071659 
{08h 0 2! 55/1 T. 9.6696460 
N. B. The Right Aſcenſion to the firſt 6 Signs of the Sun's Place being 0 2" 57 9ů999 
found, the Ri a 


ple- = 
if 


ght Aſcenſion to the laſt 6 Signs follow, by adding 1809 
to the Right Aſcenſion of the former. 


Dif. 334 57 2 R. A. required. 
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. e — 3 
TTV 
— 448 | | N in TIME . 1448 ., CL Metis TE 5 
— TOE. er Mean rx of the Bexirrie 23284. 
Argument. SUN's true PLace in the EcLiierrc. e 
© | #Þ | 
pl. | & Dif. | .. © if. 1 i — * 
22728 825 Sig 1. [Pif Sig. 2 Dif. | ..® Dif. | & pal ® oe 1.0 
ms m1 ee, F 7 m . 3 — Sig. 4 y = Sig. 5 Dit. PI. 
*|> 0 ee eee 
% % % 8 % „ % % „ %% „ wo] 5 
30 1 of3 / 2 3 50 3 8 43 8 17 "41+ 2/70 16 4/3 4% 23 
3 7 4 4 11 4 22 7 4 IO 16 1 49 28 
| 4 0 1 I 3 41 3 52 3 47 6 13 4 8 8 
| 5 [018 21/3 % 16 876 52] + F % 17 % 21] 5 2, 4% 7110 19.4913 4.1 27 
f 6 | o 22 13 4 Iz 52 21 48 8 29 2601 71 347 
7 0 25 4212 41 149313 53 +1667 1 526 0 / f % 4% 
; O 20 2 + 3 54 40 30 30 | 8 14 5 4 
2 e HRT EEFE 
— 0.36 44 1% 2 30 2613 56 + 29 4 539 1 29] g 4: 2514 4 32 4213 451 2 
T1 | 40 2613 42 61-5 £2.22 6 3321 21 g J 2014 3 2 * 
the 2 34 163 > 4 17 2o|—<2 42], 2122 4 91344] 20 
13 | 047 5% #2] 2 42 10] 57] t 46 101 7 £52 1 29] 8 55 5504 76 53 3315 44] 12 
I O 2 8 I | I 
is | o 5 3313 42] 246 6 5% 4 5 24] 13], 30 0 ff 190 / 1 57 2013 43] v7 
4 1 4 2 50 7 ? 454 521+ 85 4 19] 2 3 5412 it 1 33 13 16 
16 58 573 4254 613 5% N42 1812 9 53]? 9 4 4613 43] ; 
[ 1 [25 of 2/459 9179 m6]t 18 gngeels goes el 
«11 11 I 23 $'-2-4 19 4 20 7 13 44 9 17 5o[3 5 ; 3 42 4 
| 5 7 4 17 II 12 10 
4 91279 7134413 6 off 4 % % 3 % 9 21 7% 271 15 gals 42] 17 
4, . . 13 81 I: 30-343 0 5 16 2811 20 2 as 15 925 4413 57 Il 19 3 42 - 
In. 21 1 17 35 #3773 14 [4 3 4 92.4% 5/11 23 1613 42 + 
1 22 1 21 2017 4 3 18 1804 4 7 ng 214.20 2 8 5 9 33 353 8728-63 49|— 
WA 83 F:4- 39:6 | 4 5 7 38.5 3 54 9 
Wy b 24 1 28 51 3 45 - — 2 4 5 5 29 30 + o 7 39 20 4 15 83 2043 54 11 30 37 2 8 
1 b 3 46 28 | 315 33 3107 4 14 24 11 34 18]3 4 
1 S |_1_32 37 3 30 34 (4 4 21| 7 43 34 9 45 1715 53]; 3 41] 7 
44 | 3 47 |= 5 38 12 7 47 481+ 14 3 52171. 37 59 1 614 
1 20 136 24 3 34 4177 7 4 22 ll SIS 49: 9 5211 41 3913 40 | 
735-8 27 14 11/3 #7] 3 38 44 7] 542 34/4 2 7. 52 oſt 11953 113 52 3 4 
He. 28 | 143 526 4% 3 42 56/4 8| 3 5514 221 756 0 130 g 56 5313 817 4 2913-41] 70 
„N 29 | 1 47 4813 49 347 51 9 4 £[4 21 0 Þ. 34 1111 9 4303 J : o[3 49] 0 
109 30 | 151 3713 49 I 4 10] 5 55 3 221 8 4 35|? 10 3 50 * 2 
110-0 = 35 15 6 O 0 4 | Be 45 4 10 10 122 3 50 11 56 20 I 
1 4 P] Aries. Dif Taurus Dif . | 8 120 Oo 0 
74 . Y . . Ge * 7 a . ö — 
| | mini | Dif | Cancer. | Dif. Leo. [Dj f. | Pons. 
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R. A. required. 
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Exceſs of the Sun's Place above Degrees 27/ 47” fo. 3344 
Dif. Time for 1 Degree more 


zu 44*11.2061 


in 44* [1.5405 


Logiſtical Logarithmz, 


N. B. The Right Aſcenſion in Time to the fr 6 Signs of the Sun's Place being found (in Table, p. 26) to the 
egrees of Right Aſcenſion (in the former Tables, p. 24, 25) as far as 1809, the Right Aſcenſion, in Time, tc 
he laſt 6 Signs, will be had by adding 12 Hours to the Right Aſcenſion of the foregoing Table. 


EXAMPLE. To find the Right Aſcenſion in Time to the Sun's true Place & 189 27! 47"? 


For 


S [Diff. 11 n iC ; ©. bY — WY ; —X | . | S 
pl. | Sig. 6 88. 2 Pi. Dif. Sig. 9 Die. Sig. 10 Di Sig. 11 | Dif Pl. 
1 m5 n ee Dr re e 35] o 
12 0 of, 4013 51 37], . [15 51 15 18 © © 20 8 45 22 8 23 30 
112 34 25 13 55 27 : % 15 55 25], TN 18 4 22 4 * 20 12 55 M4 % 22 12 12 : 15 29 

n 5 1264 213 21 5 2 142 18 13 5 1 22/20 211 52 3 49 25 77 | 
g 14 41 1 4 5 693 32116. 8 oſt "3118 17 207 27 20 25 1907 7122 23 363 77 26 
3* 18 21 A 4o ie 16 12 22 wh 214807 K 20 29 26 7 : 22 27 23 5 * 25 

6 2 I 3 41 14.14 43 3 3 16 16 20 4 14 18 26 904 21 20 33 32 4 22 31 9 : F 24 | 
7 [12 25 42 x 411+ 18,3612 24920-3040 15 18 30 39], 21122 37 37 4 : 22 34 54 - = 23 
x 29 23/3 41|'4 22 30 3 54 16 24 55 4 15 18 34 51 4 261 2247 42], A as 38 40 3 45 22 
9 33 4]; 40 14 26 24 Z 16 29 10 41 18 39 11]! 2712 45 46 22 42 25 21 
10 36 44 3 as 14 30 20|? * 16 33 28 80 18 43 2207 220 49 49 + 322 46 913 #4] 20 
40 26 42| 14.34 16 - 3-110 37 42 | 8 18 47 52 : ls 253 $6 T ? 22 49 5312 1%] 19 

44 8]; 42114 38 13 57116 41 5214 19128 52 11/4 22129 57 5317 1022 53 37 3 44] 18 
47 50 _ 42| 14 42 10 - * 16 46 16 4 18 18 56 31 * 21 1 54 1 122 57 20 3 43] 17 
51 3203 4214 46 817 5916 50 34], 18 © 80 19 554]; 59% 1-303 33] 16 

J . Ele 1612. 23 4 46 Is | 
538 5713 43114 5+ 617 59116 5g 1 10119 9 267 1627 73 5212 33123 82803 42014 
2 40 74 14 58 61 17 3 294 — 19 13 4407 15421 17 50 5823 12 103 72 13 
1 6 23 3 45 is 2 711 7 7494 19119 7 * 21 21 4715 5723 is 5263 4?] 12 
I 10 73 f 6 97 J½% 12 80919 22 1807721 25 4413 57123 19 3413 #7] nn 

8 3 44 4 2 4 20 4 17 3 56 3 42 

9 13-51: 15 10 117 17 16 28 21 [29 26 35 21 29 40 6 23 23 16 10 
il. 17 550 16175 14 14 - 3117 20 49 4 20119 30 59); 15 21 33 36 45 23 26 503 44 9 
11 21 203 46015 18 18 4 7 25 914 21019 35 5], x ar 37 3012 5403 30 37 - 5 8 
11 25 612 45 15 22 23 4-5 17 29 30 4 21 19 39 20 4 14 21 41 24 3 53 23 34 18 3 41 7 
Al 28 5203 48015 20 28) 617 33 5/4 270 43 3404 141 45 771, 5223 37 59 aol. © 
; | 32 371. ,.128.22.34] 127 ran a rn 
1 36 24 45115 24. 4107 7117 42 344 25 JE $- 4 223 45 1913 #7] 4 
; = 40 1117 48 1 32 4604 87 4 5514 22 19 50 204 110 5 5313 53 49 eL 
: | 43 5203 491.15 #2 86% 9/7 1/4 27 #4 1102 433 53 52 1% 40 
= 8 Ic 4 I 8 20 4 33 3 56 20 1 
Al 14 51 39 Is 51 15 WW jv” 6 20 8 45 22 8 231” 24 0 off + O 
) 3 Libra. | Dif. | Scorpio. | Dif. |Sagittary. | Dif. Capricorn. Dif. | Aquarms.-| Dif. Piſces. | Dif. — 
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| | | EFRACTION. and Faratiar ©, according] 
to the Pa#i;-Obſervatory. . 
For — PARTS of the EQUA-||For reducing TIME into Argument, Apparent Altitude © 
TOR into TIME. ParTs of the EqyaToR. Alt, Nerat. Alt. Refrift. AI. Refrad.. 
@| — 1] = 11 — 
| L — — | 
Argument. Hours, Minutes, g C22 20 err 
; h | 32 20 1 23 70] © 21 
Argument, Parts of the Equator Seconds, c. of Time. i | 27 56 38 ; 4. 71 0 20 
—— | ; 2 | 21 4 118 72 | © 19 
© Ho. Min. ® — M. % /1tMinq® 316 6 38 116 [73 o 18 
Min. Sec.] / Min. Sec. 5 Sec“. Secs. 4 | 1248 [39] 11274] o 17 
# |Sec. Th.“ Sec. Th. H-. Mine. Le The. Th., * 5 | 10 32 | 40 1 10 [75 o 16 
110 4332 4| 70] 4 4o |] 15] 1 15 31 [7 45} 6] B55sf4arh n 7 [76] © 14 
20 8 322 $8|8| 55 20 2] 3] 2 ſo 30} 3218 of 7] 744] 42} 1 577] 13 
zo 12332 12] 90 6 off 345} 3Þ 45 33 8 151] 8] 647] 43] 1 378] © 12 
44% 16134 2 16 [100 6 40 4 4 || of 34 18 3oſÞ 9} 6 4] 44] 1 1/79] o 11 
_$1o_20 135] 2 20 [110] 7 0 ff 5175] 5 | 15] 35 [8 45 o| 5 28] 45] o 59 [80 | 10 
6] o 24 360 2 24 [120] 8 of|6199] 6] 30 369 oli 458] 46] o 58 81 © 98 
7] o 28 [37] 2 28 [130] 8 4o| 7195] 7 [1 45] 37 [9 112 4 3247 0 56 82 © 8 
Bl o '32 [38] 2 32 [1490] 9 20 || 812] 8 | 38 | 9 30 13 | 412] 4 o 54 183] o 7 
gl o 36139] 2 36 [150] 10 of 91:35] 9Þ- 15] 39 | 9 45} 14] 354] 49 © 521841 0 6 
100 o 40 [4%] 2 40 [160] 10 40 [101159] 10 [2 3of 40 flo © 15 3 38 | 5o | © 50 [55 Gi. $ 
1110 44 [41 2 44 1170] 13 20 FI 165] 11 [2 451 41 flo 15 16 3 24 | 51 o 49 86 9 4 
12} o 48 142] 2 48 [180] 12 o zs 12 |z of 42 fo 30 17 3 11 52 0 47 [37] © 3 
13] o 52 143] 2 52 [190] 12 40 131195] 13 13 15] 43 ho 45 18 3 9053 O 45 88 O 2 
140 56 [44| 2 56 [2000 13 20 [14/219] 14 3 30] 44 fi: off 19] 2 42 [4 o 43620 © 1 
11 © 145] 3 © [210] 14 o F[151225} 15 13 451] 45 [11 15} 20 2 39 [55] o 41 gol © ©f| 
16/1 4143 422 14 40 My 16 14 0 46 fr 30 21] 2.31 156] 0 40 Paralſar ©. | 
117]: 8147] 3 8 [230] 15 20 [|17]255} 17 {4 15] 47 [ir 4522 2 25157] © 38 | 
18] 1 12 [48] 3 122400 16 o |18]279] 18 [4 zo] 48 [12 off 23 2 18 | 58 o 37 [A4rg.Oap. Al. 
ig} 1 16 149] 3 16 [250] 16 40 9% 85] 19 |4 45] 49 f 1524] 2 1259] 0 35 [T 
20] 1 20 [50] 3 20 |260} 17 20 zo 20 15 of 50 [12 30 n 
21] 1 24 [51] 3 24 [270] 18 o 210315 21 6 ig] 51 2 45 
22] 1 28 |52] 3 28 |280| 18 40 220330 22 |5 30] 52 [13 o 28 : . = * 10 f wg 
23] " 32 153] 3 322919 20 N231345] 23 f 45] $3 113 15lÞ 22] 155 62 [ o 31 fo 0 9 
24] 1 36 [54] 3 36300 20 o |241309] 24 6 | 5+ 113 30] 28] 15163 o 3oJz5o0] o 9 
25] 1 42 155] 3 40 | 310] 20 40 md 3 135155 113 45 29] 4664] o 28 [zo | O 8 
26] 1 44 [50] 3 443200 21 20 26 Þ 30] 56 [14 off3o] 42 | 65 |] o 27 ſſo] © 6 
27] 1 48 157] 3 483300 22 0 27 Þ 45] 57 1'4 15} 31 | 1 38 [66] o 26 [60] O 5 
280 1 52 158} 3 52 | 340] 22 40 28 17 © 58 [14 30 32 1 34 671 o 26 ole 3 
29] 1 56 [59] 3 56 | 350] 23 20 27 = 29 Þ+ 451] 33} 13068 o 24 [80] o 2 
30] 2 o %6ol 4 © | 360l 24 o 30 E zol 60 fis © 34 1 27 69 [0 22 % o © 
| EXAMPLE. EXAMPLE, - ExXAMPLE. 
To find the Hours in 2300. 150. 167? He find the bowl in tyh. 21m. To find the © true Alt. to 70. Alt. Apparent ? 
| 1%. 4", 7 ine? 
2305 = 15Þ, 206. * 7. Ap. Alt, — /. 44“. Refraction. 
151. I 15h, = 2250, +o 10 Parallax, 
107%. = o 15. 4), 2Iu. = 5 150. —— 
— 1 0 0 1g, Sum — 7 34 deduct. 
Sum, 15 211 4 Anſwer. „ From 720 o © Ap. Alt. 


Sum, 230 15 16 Anf. [| O's true Alt. 6 52 26 required, 
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mean Rate of the Earth's Progreflion and Rot 
of the Sun, at the mean Rate of 59“. 8. 10 


% or zm. 565, 33th, of Time, each Day, 


Sun returns to the ſame Meridian; making 3600. 
ation ; By which Means the Sun apparently retards 0 
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88 | ing 'M lar HOURS no 3 | 
For. any EASE 05 the N pk T of che EQUATOR, paſſed j| The DiryrerEBNcE of 
Tonk, (patlod over by the Eauru's over, from Noon to Noon, by the Mean /o/ar above /jde-þ 
RoTATION, and PRockEsSioN, or EarTH's RoTAT10N on its Axis and rial HOURS, 
Sun's apparent Motion, from Noon to in its Orbit. 
M ſol HOURS PrRoGRESS1ON in its Orbit 
„uebi . W | Argument. Mean ſolar Hours, Minutes, || frgument. Mean Hours, 
—— nt. — A] the Equator, - — 2 of T LS ff. ls. LEES _ 
H. M. 8. H. M. 8. — IN CY IM. S. T. HIM. S. 
IM. S. Th.] / IM. S. Th. | : I „.“ #8 & M. |S. T. F. MS. T. F. 
"18. Th. Fo.“ S. Th. Fo. » Ho. M. 8 Ee 8. T. F. Fi. S. T. F. Fi. 
I « 1] 15 2 28] 100 15 213i] 7 46 16 1 Jo 9 5liziſs 5 33 
Jo 740d s 7p dele 2's * PU + > 3620 6 1 19 2 % 19 43325 15 24 
o 11 58133] 2 11 33} 90 f 5 1 3] 45 7 24] 3% 45 71338 16 21 3 | 29 34336 25 15 
4% 15 5734) 2 15 38|100| & 38 54 4| 60 9 51] 411 © 10134] 8 31 24 4 0 39 25134]5 35 7 
* o 19 56135| 2 19 37110) 7 18 25 5 75 12 19] 5}1 15 12135] 8 46 26 5 % 49 1713515 44 58 
6| 23 550360 2 23 37720. 7 58 42 || 6| go 14 47] 61 30 15j36[g 129 || 6 | 59 8130]5 54 50 
o 27 54137] 2 27 301130] 8 38 35 71105 17 15] 711 45 17137] 9 16 31 7 11 9 o[37Þ 441 
o| 31.3038 2 31 351140] 9 18 28 81120 19 43] 802 o 20138] 9 31 34 8 |1 18 5113815 14 32 
O 35 52139 2 35 34}150| 9 58 22 91135 22 11] 9/2 15 22139] 9 46 36 9 |1 28 42139]6 24 24 
1 o Of 2 160010 38 1 Iofit5o 24 3881002 30 25/1401lo 1 39 10 [1 38 341406 34 15 
of © 39 5214 39 33 3815 
11] o 43 52141] 2 43 321701 18 8 110165 27 6/%1/ 45 274 16 41 || 11 48 25/4106 44 6 
12] © 47 51032] 2 47 3218011 58 2 121180 29 34123 o 3042/10 31 43 12 |1 58 1714216 53 58 
13] o 51 5143] 2 51 311902 37 55 131195 32 211313 15 3243110 46 46 || 13 [2 8 8430/7 3 49 
a o 55 50}44] 2 55 301200113 17 48 14210 34 3011413 30 3444111 1 48 |] 14 2 17 $91}44]7 13 41 
15 o 59 5Sol45)_2 59 39121013 57 42 || 151225 36 5811513 45 3745111 16 51 || 15 12 27 21 2 
161240 39 2616/4 » 39/1 31 53 || 16 |2 37 42]46]7 33 23 
0. i - 41 . 44 28 17 255 17 53074 15 41/47 11 46 56 |1 17 z 47 33147]7 43 15 
1 111 4718 3 11 27/2405 57 23 18]270 44 2111814 30 4448012 1 58 || 18 |2 57 251]48]7 33 6 
19] 1 1 44 3 15 271250116 37 16 i9]285 46 4919/4 45 4749/2 17 1 lg [3 7 16]49]3 2 58 
* I 1 7 97 3 19 27260017 17 9 20/300 49 1700 © 495012 32 3 20 13 17 $5013 12 49] 
＋ 270 211315 81 2105 15 52 51½½2 47 6 || 21 3 26 5905 08 22 40 
- 3 * * 5 a8 308 4 © . 44 7 3 25 36 545213 2 8 || 22 13 36 505258 32 32 
2 1 3 31 24290(9 16 49 || 23345 56 4912315 45 575313 17 11 || 23 [3 46 425308 42 23 
8 I — 3 35 24300019 56 43 2436059 81246 o 5954113 32 13 || 24 [3 56 3315418 52 14 
+ 1 * * +. 3 5 23 5 + 38 2516 i6 255113 47 16 || 25 4 6. 2415519 2- 6 
73607 or 1 Revel-[26|6 31 OI 1 2 18 26 [4 16 165609 11 57 
= 1 * * by, 4 je yh + * a Equert i 2716 46 787 4 17 21 || 27 l. 26 7679 21 49 
200 1 4 40056 - 1 3 36 17 re 1 956014 32 23 || 28 |4 35 59589 31 40 
29] 1 55 401 59 3 55 22350 23 16 11 | Shes Be Shs 2 4 16 NN 47 26 29 14 22225 41 31 
zol 1 59 40l6ol 3 59 21360123 56 4 30[7_31 146clis 2 28 || 30 [4 55.41160lg 53 23 
| EXAMPLE. ConSTRUCTION, 
| EXAMPLE. = þ| To find the Deg. of the Earth's Rotation an ſtverable To find theExce's of 24 mean fo- 
| ro 23h 56m 4% 7th of wean ſolar Time ? | lar Hours, abeve 24 ſyderial 
| f zu 56m 4˙ 7th of mean f- 
To find the _ ſolar Time anſeoerable to 399, 19/, 2 Ss Heurs ? 
| 290, of the Earth's Rotation? = = " - 12 24) MEAS 2a ez 90“ 
39% ab. 35m, 345. 4* = =” But, 95 = 30, 565. 
"9 _ = 15 47d. . 7'h = 1 45 17iy Sec] 8 ＋ 10% = o 444h 
gl. = 1 55 gofo, 80 4g i pd 
_ ny £ Yo, $5 17 - 
2 36 5x 42 40 reqd, A Revolution * 2 — Barth Equator, eqs, | - by 1 Tide LEN 
N. B. A ſyderial Day is the Time in which a Fixed Star, or the ſame Point of the Equine&;al returns to the ſame Meridian; making 3 
Revolution, or 3600, of the Earth's Equator. 
| A mean ſolar Day is the Time in which the 


59“. 87. 10%. of the Earth's Equator, at 
f the Fixed Stars, or Fixed Stars accelerate} 


A TABLE, 


"EW ,. 


— —— 


161 — 
EY OS. 


—_ 4 f# He Fes 
72 = Cle of 

jor He SB 
Jer fe, $44 | 
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The ROYAL AST RONOME R. 


1 | A TABEE, ſhewing the Dire 


ERENCE between the Vale, Gregorian, and Solar Years, from 1600. | f 


| 


Years. 
of 
Chriſt. 


The Lun. | The Lux. | bole Ds 
Solar Years from 1600. [Cycle of Molt De Solar Years from 1600, | Cycle of Dif. bet. 
19 Years Dif. bet, 77 | 19 Y" or ay . 
. : does 34 & gt ears Gregorian Vr. goes {11 Cob} 
— la Hours back in Cole, the | 4 remand [1 ack in The Lun,| 
| —|ſub. fr. [the Jul, | Lun.Cycle of |=> 7 the Jul. [ ycle 
Jul. Y'* | Days for add to Account. goes for- a 4 1 Account. goes for. 
from add oy Gregor [D* & Pte | ward in Chriſt, from | ad to D*&P** ward in] 
1600. [Jul. T., for Solar] (ub. fr. the Greg. 42 ſob. fr. [the Greg. 
Centuries. | for Greg. | yours, 3 Col. Account Cens.|for Greg 9 Col. Account 
2. EET 4. 5. UH J. |_*;|_:9; I. 10. . 12. 
Add 10 Days to the Days in the 3“ and gt Cols, and the Sum will be the Days 
© the Gregorian is forward of the Julian Account, or Ds Dif. hetw. N. and Old Style. 
1 112 6 ; I 5300 28 12 16 
2 2 | — 11 4 I 5400 29 124 17 
3 31217 I 4 $500 30 123 17 
4 1 15 2 ||__5600 ECT -. 13 17, | 
5 $5] "4 17 2 32 31 137 18 
6 5 | — 2 2 3.|] $8300 32 137 18 
7 6 | —14 | 25 4 || 5900 33 14 19 
8 4 1:+:: 4 25 3 || 6000 33 144 19 
9 7 — 1 3 4 6100 34 147 19 
10 8 —7| 33 5 || 6200 35 144 20 
11 inn 5 || $300 30 15 21 
| 12 9 + 6 4 5 6400 36 153 Lo 21 
. „ 43 0 6500 32 157 21 
14 Il | — 5 45 6 6600 38 16 22 
oy W 5 7 6700 39 . 16; 23 
16 12 | + 8 5 2 7 6800 39 165 22 
17 13 + 2 51 7 6900 40 17 23 
18 14 | — 4 52 8 |] 7000 41 171 24 
19 3 X. 7100 42 175 2 
20 ig: 9 63 [C 9 7200 42 18 . 11 
21 160 4 67 9 7300 43 153 25 
22 I7 | — 2 7 1 7490 44 187 25 
23 18 — 8 73 [ok 11 7500 45 19 26 
24 18 | + 11 71 10 7600 45 195 26 
25 W010 8 I1 7700 46 193 26 
26 2014+: 6 8; 12 7800 47 20 27 
27 21 | — 5 37 12 7900 48 203 28 
28 $6.4 19 9 12 8000 48 208 1 27 
29 22 + 7 9; 13 8100 49 21 28 
30 5; & ©. 91 13 8 200 50 213 29 
31 24 | — 4 10 I4 8300 51 217 29 
32 28& 1 © Ie 103 14 8400 51 22 29 
33 25 | 9 105 14 8500 2 223 o | 
34 26 * 4 11 15 8600 7 223 oe 
35 27 | — 2 114 16 &c. &c. &c. &c. 
36 $7 37 by 115 15 


EXAMPLE of the USE.” 7 
ana 10 Hundred Solar Years, 8 Days — 


10 Hundred Juhan Years there are 10 Hundred Years Gre 


7 Hours: fo that the Gregorian Account will, in that Peri 
I/ the, Month Days of the Julian Re:koning. And the Seaſons of the Solar Years, in that Time, 
* I} the Gregorian Account, 


e Julian Reckoning. 


will be 7 


gorian and 8 Day: ; 
od, be 8 Days forward | 
Hours backavard\ 


Alſo the Solar Seaſons, or Years, will.be 8 Days — 7 Hours forward of the Month-Days in 


— 


or. 


and NAVIGATOR. 31 


mn. 


CONSTRUCTION of the FOREGOING TABLE. 


betwixt the Julian, Gregorian, and Solar Years, Wherein you may ſee how many Days the Gregorian Years, in 
given Centuries, advance (with Reſpet to Month-days) of the ſame Number of Years Julian, And how 


Years) falls back in the Months of the Julian Reckoning in a given Period. By comparing which Retardation 
of the Lunar Cycle, in the Month days of the Julian Account, with the Month-days advanced by the Gregorian 


of the Julian Reckoning, in the ſame Period (referring to one Standard), the Difference, or Exceſs, will be 
che Days that the Lunar Cycle is carried forward in the Month-days, (in the ſame Period) of the Gregorian 


Account. 


in the Style-Ad is unfolded, 


Hours in the 4th and 1oth Columns are computed. 


3 


Nothing more. Our Table corrects, in ſome Periods, by a whole Day, the Style-4 Table. } gon ery 
There being 146097 Days in 400 Gregorian Years, or 3 Days leſs than in the ſame Number of Years Julian. 


In 19 Gregorian Years there will be 6939 14 34 48 o = 69394, 6075 4} -/ 2. 


But in 233 Synodical Months there are 6939 16 31 56 30 = 6939 ,688848 


Hence the New or Full Moon goes forward 1 57 8 30 = ,081348 
in one Lunar Cycle, the Difference 


Account. But 12 Days completely are advanced in 2800 Gregorian Years. And our Table ſhews that the Number 2 


reding the Errors in the Style Act Table. 


ExamyeLe. To find the Anticipation of the Lunar Cycle in the Julian Account, for any Number of Years Julian 
ſuppoſe 2300 from the Year 1600, N. S.? 


As 310, Years : 1 Day :: 100 Years : ,322 Day, nearly; a conflart Multiplier for Hundreds, Whence 23 * 
322 = 7,4 Days, or 7 neareſt, required. 


AX Table. 


ſ 


| To find the Julian, Gregorian, and Solar Years, or the different Accounts of Time, correſpondent to each other ? 


EXAMPLE. 1400 Jul. V. = 1400 Greg. Vr. + 11 Days, the Gregorian Account of Time. 
1400 Gr. V ＋ 1400 X 11® 55 = 1400 + 104 18> 36 405, the Solar Account, 


the Gregorian Account by 11 Days, of the Gregorian. 


By the above Rule the 4th and roth Columns are conſtructed. 


POPE-GREGORY XIII, in the Beginning of the Month of O#ober 1582, adjuſted the Julian to the Solar 
Account of Time, from which Period the oregoing Table is compoſed ; ſhewing, at Sight, the Difference, in Days, 


many Hours the Solar Years or Seaſons, go forward or retreat, (with Reſpe& to the Month-days) in the ſame 
Number of Centuries of Gregorian Years. As alſo the Number of Days and Hours the Solar Seaſons, or Yeats, 
retreat (with Reſpect to Month-days) in the Julian Account. And the Number of Days the Lunar Cycle (of ig 


Hence, the Reaſon of the Golden Numbers being carried forward by certain Days, in certain Periods, in the 
Earl of Macclesfield"s curious Table for finding Eafter Full Moon; and hence the Myſtery of the two laſt Tables 


Note, A Solar Year is here ſtated at 3654 5 48m 55% wanting 11” 53 of a Julian Year ; by which the odd 

Che Julian Anticipation of the Lunar Cycle of 19 Years is 
according to that of a Day in 310, Julian Years; whence the 5 and 11" Columns are computed near the 
Truth. Wherein above half a Day is taken for another <vhole Day; but leſs than half a Day more is taken for 


d vi WE SÞ * 
36. 


Whence, in about 233,56 Years Gregorian, if the Gregorian Year wwent regularly forward of the Julian, as to the 
Month. day of each Account, a New or Full Moon would be advanced one Month-day, by the Lunar Cycle, in the Gregorian 


Days 3, 6, 9, 12, &c. ſhould fand againſt 2200, 2900, 3700, 4400, Cc. as they land in the Style-AR Table. 
And that 9 and not 8 ſhould land againſt 3600, 11 and not 10 againſt 3900, and 21 and not 20, againſt 6400, cor- 


— 


The Gregorian Month-days being then advanced 18 Days forward of the Julian Month - days, therefore 18—7= 
11 Days, the Lunar Cycle is then advanced in the Month-days of the Gregorian Account, and not 10, as in the Stylt- 


N. B. The Julian is then ſhort of | Diff. — 5 23 20 (as by Table) the Solar Account is ſhort 


of IT 


DECIMALS- 


„ v 4 P I 


1 


32 


N. B. A Figure with a fine Stroke 


The ROYAL ASTRONOMER, 


ä 


Dot (.) after any Figure, denotes that Decimal to be correct. 


"DECTMALS of a DAY 


2 . FY 
croſi it, denotes that the following Decimali repeat from thence ad infinitum. And 1 


— 


r — 
— 


1218 Days required. 


(from 19 to 24th July) the Sum is 


FCA OOT EIT —— — 
Housxs. MinuTEs. . ©, SECOND8. oP 
| Ho. | Decim. | Min.] Decim. Min. ] Decim. Sec. Decim. [Sec.] Decim. 
1 | , 04168 1 | ,00069 31 | ,o21527 1 | ,ooooligf4o | 31 | y0003587g62 
2 0, 08333 2 „00138 32 | „022221 2 | ,000023448 | 32 | ,000370z70 
3 | 0,125. 3 | ,ooz08z | 33 | ,o022918 3 | ,00003472Z | 33 | ,000381944 
4 | 0,1666S 4 | 002777 | 34 | 023617 4 | 2000046796 | 34 | ,000393F18 
5_|_0,20833__ 5_|_2003477_|_35 |_»02430J 5_| 000057803 | 35 | ,0oogogog2y _ 
6 | 0,25. 6 | ,004168 | 36 | ,ozs. 6 | ,000009444 36 | ,00041666 | 
7 0, 29168 7 | ,00486r | 37 | ,02569 7 | ,oooo810r8; | 37 | ,0004282407 
8 | 0,33333 8 008555 38 — 8 — + 38 00043795 
0,375. 9 | ,00625. 39 | ,0270 9 | ,oo001041 39 | ,0004513 
iS 0,41666 10 006944 | 40 022277 10 5000115740 140 oOο82962 | 
11 | 0,45833 11 | ,00763$ | 41 | „028477 11 „0001273148 | 41 „000474570 
12 | 0,5, 12 „008333 | 42 | ,029166 | 12 „00138888 | 42 {| ,ooog8611r 
13 5,4165 13 | ,00g02F | 43 | ,02986r 13 | ,0001504Þ2g9 | 43 | ,0004976$51 
14 | 0,58332 14 | ,00972Z | 44 | ,03055g5 14 | ,o000162g37 44 | 000509259. 
15 | 0,625. Is | 010418 | 45 | ,03125. 15 j_00017361r | 45 | ,00052087 
16 | 0,6066þ 16 „011117 | 46 | ,031944 16 | ,ooot85i85 | 46 | ,0005324974 
17 | 0,70837 17 | ,o1180g | 47 | ,03263$ 17 | ,ooo1967592 | 47 | ,0005439814 
18 0.75. 18 | ,O125, 48 | 033333 18 | ,00020833Xx | 48 .| ,ooog55558 
19 | 0,7916S 19 | 013194 | 49 | ,034027 19 | ,0002:99974 4900567 1796 
20 | 0,83333 20 [ ,013888 | 5o 034727 20 | ,00023748 | 5o | ,000578704. 
21 | 0,875. 21 | „014588 | 51 „035415 21 | ,000243055 | 51 | ,00059027f 
22 0,9166 22 | ,olg27F | 52 | ,0z6117 22 | ,000254629 | 52 | ,0006018g518 
23 | 0,95833 23 | „0197 7 | 53 | ,03680F7 23 | ,0002062p37 | 53 „0006134759 
24 | 1, 24 | „016668 | 54 | ,0375. 24 | „000277777 54 | ,oo00625. 
25 | 1,04168 25 |. ,91736r | 55 | ,038194 25 |_,0002893g18 | 55 000636540 
261, 08333 26 | ,o18057 | 56 „038883 26 | ,000300gz5 56 | ,00064848 
27 | 1,125. 27 | ,01875. 57 | 039582 27 | ,000312z5. 57 | ,00065972Z 
28 | 1,1666S 28 | ,019444 | 58 | ,040277 28 | ,000324874 | 58 | ,000671796 
29 1, 20833 29 | ,020138 | 59 „4097? 29 e 59 | ,0006828703 
30 | 1,25. 30 [020833 | 60 ,04166 30 | ,00034722Z J 60 | ,000604444 
— TABLE of the NuusB:z of Dars from any one Day in any Mon u, to the ſame Day in any other 
MonTH fol. owir g. 
Months. | Jan. | Feb. — April. | May. | June. July. Auguft.| Sept. | Gd. | Nov. | Dec. | 
January 365 31 59 go, 120 151 181 212 243 273 304 4 
February 334 365 28 59 89 | 120 150 181 212 242 273 is 
March 306 | 337 | 365 zi +0217 gr 22} 153] 14 1 eee | 275 
April 275 306 334 |__305 |___30 G1 91 122 153 | 183 | 214 244 
May 245 276 | 394 | 335 365 LL 61 92 I23 | 153 184 214 | 
June 214 | 245 | 273 | 394 | 334 | 365 30 61 92 | 122 | 153 | 183 
July 184 | 215 | 243 | 274 | 304 | 335 | 365 31 62 | g2 | 123 | 153 
Auguſt | 153 | 184 |__212 | 243 [ 273 |__ 304 |__ 334 |_ 365 31 | 511 gz | 122 
September | 122 | 153 | 181 | 212 | 242 | 273 | 303 | 334 | 365 30 [6 97 
October 92 | 123 151 182 212 243 273 304 335 365 31 61 
November 61 92 120 151 | .181 1 242 273 394 | 334 365 30 
December 31 | 62 90 121 gl 182 | 212 | 243 274 304 335 365 
VF. One Day muſt be added when February of Leap-year comes between two Months, 
EXAMPLE. To find the Number of Days betwixt December 19, 1759, and July 24, following ? 
From December 19 to July 19 following, we find, to the Right, againſt Dec. and under Fuly, 213 Days, (adding 1 
for Feb. of Leap- year coming between) to which 5 Days more being added, 


Mean 


_ — > SA En V ad At. 


and NAVIGATOR. 


FO IT OUT TT Tn OI Ing 


I\Nzax MoTion of the SUN for MonTns 
and Days, to Thirds of a Decree, 
for correctly conſtructing TABLES, pag. 


6 
* WN M. Monon ©. Apog.|>tars, 
55 Ie 1 WIH 8 * 
| Jan. 0|-0- y BY py oO o 
bes. "of 8 33 18 1915 13] 4 17 
1 28 9 11 269 560 8' 9 
2 28 4% 29 3801, 9/12 26 
28 16 39 30020 12116 35 
23 49 $7 42185 25120 52 
28 24 7 44 o 28 25 1 
He 
29 30 44 80 55/33 36 
29 4 54 085 59137 44 
29 38 12 126511042 2 
o 29 12 22 456 1445 10 
O . 0 59 0 100 0 8 
o 1 58 o 20] © 16 
O 2 57 KK $9] © 350] © 28 
o 3 50 33 19] © 4 © 33 
0+4 35 $61. 3H & ey ©-48 
05 54 49 geſt -o| © 49 
o 6 53 188 x 11] © 58 
. 1 21] 1 6 
oO 8 52 t 31] 1 14 
o_ 951 23171 41] 1 23 
o 10 50 11531 
0 11 49 39 572 1 1 39 
10 12 48 48 17] 2 11] 1 47 
O 13 47 2 21] 1 56 
Oo 14:47 1_2 31 £ <4 
o I5 46 | 2 42] 2 13 
1 o 16 45 '2 52] 2 21 
o 17 44 3 2] 2 29 
o 18 43 | 3 12] 2 37 
0 19:42 46.35] 3 22] 2 46 
10 20-41 551 3 32] 2 54 
O 21 41 3 42] 3 2 
o 22 40 3 5213 11 
9 23 32 12 124839 
o 24 38 28 4 12] 3 27 
oO 25 37 36 + 23 '3 35 
o 26 36 44 53] 4 33] 3 44 
9 27 35 $3 134 43]:3 52 
o 28 35 4 53] 4 » 
0 29. 34 9 $ 314 .9 
| 233 18 121 5 231-4 17 
Correct Consreverion of Tab. P. 5, 6, 7. 
3 28 16 39 30020 12016 35 
2 29.34 9 521 5 3} 4 9 
|_4 27_52 49 22/25 15]20 44 
8 29 4 54 045 58137 44 
0 18 43 38 15] 3 12] 2 37 
"9 17 48 32 15149 10140 21 


33 
EQUATION of the PoixTs of the EquinocT1arL, for the compu- 
ted Longitudes of the Su and Moon, from the Mean Ecliptic On- 
LIQUITY, 23 28/ 30”, Alſo the Equar. of the M. to the tr. Ecliptic 
 OnL1iQuity. Together with the Annual Prece/. of the Eaux. from 
the NuTaT10N of the Earth's Axis, during one Revol. of the )'s G, 
accort to Dr. BxavLer's Improv*?, of the R. Obſery. at Greenwich. 
Ag. LoxnGiTUDE of the Moon's Node, from. the Equinox. 
Lon. JEqu, to}Eq®, to True Obli- Eq to AnnualjEq®. toj Long. 
' D's Points M. Obhquity of che M. Obly Prec. offPoints | D's 
8 [of Eqx. of Ecle. Ecliptic. of Ecle. Eq. Pts. of Eq*. 8 
; ol r r 
O 23 28 39. +9,0 58,0, ro, 12 
| 79.0 39, 79 | 57,9 fz, | 25 
38,9 [78,9 57,9 rz, 9 20 
| 38,7 [8,7 | 5797 5,8 15 
| 38,5 [8.5 | 5795 [F757 10 
38,2]+8,2 | 57,3 [9,6 
I 23 28 37,8 [7.8 | 57,0 [F11,3|1 
37-4[© 7-4 | 56,6 iz, 2 
36,9 6,9 | 56,2 [14,5 — 
36,4 [76,4 | 55-7 [F16, | 15] 
35˙8 [5,8 | 55,2 [F17,3] 19 
3542 [F592 | 5497 +185] 
2 19.6 N 23 28 34:5|T4,5 | 54,2 [Fi9g.6ſo © 
33,8|+ 3,8 3.6 |T 20,5 2 
33,1]T 3,1 * ＋ 21,2 — 
32,3 2,3 | 52,3 [21,8 15 
31,6|F1,6 51,7 22,2 10 
30,8 Fo, 851,0 [+225 
23 28 30. No, o 50,3 F-22,6] 9 
29,2 |—0,8 49,7 [T 22, 5 25 
| 28,4|—1,6 | 49,0 [+22,2 20 
27,7 2,3 | 48,4 21,8 Is 
26,9 —3,1 | 47,7 21,2 10 
26,2 —3,8 | 47,1 H 20, 5 
23 28 25,5 |—4,5 | 46,5 19,68 
—,2 | 24,8 |—53,2 | 46,0 [+185 25 
24,2 |—5+3 | 45,5 [F173 20 
23,6 4 | 45,0, [+16, 15 
23,1 f 9.9 [44,5 14.5 10 
22,01—7,4 | 441. |+13, 
[23 28 22,2q—7.3 | 43,7 |+11,3] 7 
| 21,8 |—8,2 | 43,4 9,6 | 25 
| 21,5 —8, 5 43,2 279 20 
21,3 —8,7 | 43,0 [5,8 15 
21,1|—8,9 | 42,8 3,9 10 
| 21, |—9, 42,8 +2, 
| Oj— —9, [23 28 21, [—9, 42,7 ro, 6 
Lon. Eq“. toſEq”. to True Obli-.|Eq" to |[Annual|Eq®. to Long. 
D's {Points M. Obl.quity of the {M.ObÞ}Prec. offPoints | y's 
8 of Eq; of Ecl<.|Ecliptic. Jof Ecl< Eq. P'*.lof Eq*.| 8 
Ex. The Long. Y's & being 4* 109 41! nol, The Sun and Moon's computed 
Longitudes (from the mean Ecliptic Obliquity) 10% 230 424! 46% and o 200 27 
20/1, reſpectively, te find the O and )' cerrec Places Fo the trug ecliptic Qbliguity # 
© corap, PL | D comp. Pl. f 
102 239 34 46% : . 0 209 27! 20% 
By the Argument, Equation — i. , Equation —17 
| Correct Place O 10 23 34 29+ D. © 20 required, 


27 3 
True Eohprie Ohyniry ee 28) 241 about the ſame Poon of be 
Annual Preceſſion of the 8 . 2 5 8 


L 


, 49 D': Q. ; 
F | Radica] 


34 The ROYAL AS TRONO ME R 
$330k od Radical Mean PLACES of the MOON," Trom 165260 175 2, 4 nm TEITY 
Julian M. Pla. J. M. Pl. Ap. D. M. PI. 8. Julian II. Pla. 3; M. PI. Ap. P. M. PL 8. 
Style. 7 9 T T7 TT TT Sele. Ln 
J. 1652] 9 27 24 19] 4 24 24 34] 0.15 8 49 || B, 1700| 5 5 88 2/9 7 37 10] 5.16 44 13 
\ $3Þ2 6472246, 4% % % þÞ , 10.45 21 % _B 17-0] 4 1.34 35 
' 541 6 16 10 26]-7 15 44 15]14 62923 N- 2] 2 24 44 14 6 13 56 iſ 4 4 47 
$5110 25 33 301-826 24 6/0 17 912 LEE 1841-29 ee 
1656 3 18 7 8/10 7 10 37] 9 27 40 46 E. 1704|11 20 40 56] 3 10 23 13] 2 29 22 10 
57] 7 27 30 50 27] 9 SS | 514 3 59 4 21 3 3] 2 10 227 
580 6 53 15] o 28 30 18] 8 19 7 20 68 15 27 3 1 42 54] 20 42 44 
| 416 16 19] 2 910 gf 72947 e 12 2245] 1 123 0 
- 1660] 9 8 49 57] 3 19 56 40: 7 10 24 43 [B. 1708] 5 17 23 454 8 23 9 16] 0 12 o 7 
61] 4 13 of 5 © 36 30] 6 21 5 9602 28, 49 4810 3 49 611 22 40 24 
62 5#7 36 4| 6 11 16 21] 6 145 ws = 10 2 6 9 52141 14 28 57111 3 20 41, 
6310 639 8| 7 21 56132] 5 12 25 5 eee 
1604 2 2 32 469 2 42 43 4 23 2 IB. 1712111 8 6 344 2 55 19 9 24 38 4 
74 7 8 53 490 13 22 33] 4 3 42 57 || 13] 3 17 29 374.3 16 35 2 518 21 
| 111 18 18 53]1it 24 2 24] 3 14 23 14 14] 7 26 52. 414 4 27 35 8 15 58 38 
6&7] 3 27 41 57] 1 4 42 15] 2 25 3/30 50 6 15 35] 7 54 311_7 29 38-44 
1668] 8 20 15 35| 2 15 28 46] 2 5 40 37 [ B. 1716 4 28 49 23] 7 18 41 22| 7. 7 16 1 
69] o 29 38 38] 3 26 8 36| 1 16/20 54 1719 8 12 26] 8 29 212 6 17 56 18| 
701 5.9 t4qz] 5 6 48 27] o % 111 18 1:17 35 3000 40 13 5 28 36 35 
| 71] 9 18 24 46] 6 17 28 18] 0 2 41 27 || 19] 5 26 58 34Þ14 20 40 545 9 16 51 
B. 1672] 2 10 58 24| 7 28 14 7977 18 18-34 | B. 172010 19 32 12] 1 1 27 254 19 53 58 
73] 6 20 21 279 8 54 390 28 58 51 21] 2 28 55 bg] 2 42 7 15[ 4 0 3415 
74110 29 44 3110 19 34 3ojio 9 39 8 22] 7 8 18 19] 3 22 47 0 3 11 14 32 
75]_3_9 7 35] © 0 14 21] 9 20 19 24 23111 17 41 23] 5. 3 20 57] 2 21 54 48 
B. 1070] 8 1.41 13] 141 © 52 9 5 56 31 || B. 1724] 4 10 15 1 6 14 13 2s| 2 2 31 55 
77] 0 11 4. 16] 2 21 40 42] 8 11 39 48 | 25] 8 19 38 14] 7 24 53 38] 1.13 12 12 
78] 4 20 27 20] 4 2 20 33 7 22 17 5 20] 0 29 1 81] 9. 5 33 :9|- 0 23 52 29 
79]_$.29 50 24] 5 13 0 24]7_ 25721 | 27] 5 8 24 1210 16143 © 0 4 32 45 
B. 1660 1 22 24 2| 6 23 46 55| 6 13 34 8, || B. 1728]10 © 57 goſti 20 59 3 11 i5 9 52 
5116 147 5| 8 4 26 45| 5 '24 14 45, | 29} 2 10 20 $31 1. 2 39 21 40 25 50 9 
52 10 11 10 9.6. 884 | 30] 6 19 43 57] 2 18 19 12 10 6 30 26 
83]_2.20-33 13110 25 46 27j 45 3s 8 ſl] grſio 97 1h 3.38.59 3.9.87 10 42 
B. 10684] 7 13 6 Jr o 6 32 58] 3 26 12 23 [B. 1732] 3 21 40 39 5 9 45 34\ 8 27 47 49 
| 85711 22 29 54| 1 17 12 48 3 6 52 42. 53] 8 13 42 6 20 25 24 8 8 28 6 
50 4 1 52 5B} 2 27 52 39] 2 17 32 59 A apc ning 8 23) 
$7] 8.1116 214 8 32 3oſ 112823 us | 351.4 19.49 gof-9 it 4s Of Þ 29 48 39 
B. 1085] 1 3:49 40 5-49 19 1| 8 50 22 [B. 1736] 9 12 23 28110 22 31 37 6 10 25 46 
89 5 13 42 43] 6 29 58 51] 0 19 30-39 | 3711 21 46 310 3 11 27] g 21 6 3 
gol 9 22 35 47] 8 10 38 42] © © 10 56 738] 6 1 9 85] 1 13 51:18] 5 1 46 20 
91.2 1 58 51] 21 18 3311 1 39110 10 32 3202 24 31 9] 4 12 26 36 
B. 1692] 6 24 32 291 2 5 40 21 28 19 [B. 1740] 3 3 ©4171] 4 5 17 49] 3 23 3 43 
93411 3 55 32 012 44 54/0 2 836 [ 4b} 7 89 nate 15-$7- 307 $.-3 44 © 
94] 3 13 18 360 1 23 24 45| 9 12 48 53 [[[ 421 21 52 24/ 6 26 37 2102 24 24 17 
957 22 41 40| 3 4_4 36] 8 23 29 9 | 43 4 1 13 28] 8. 7/17 121 25 4 33 
B. 1696] © 15 15 18] 4 14 51 7] 8 4 6/16 B. 1744] 8 23 49 6] 9 18 343] 1 $5 41 49 
| 97] 4 24 38 21] 5 25 30 57] 7 14 46 33 45] 1 -3 12 910 28 43 33] 16 21 57 
| 98] 9 4 1 25] 7 6 10 48 6 25 26 50 | 5 12.35 13] © 9 23.241]11 27 2 14 
99 1 13 24 2g] 8 6 50 391 6 6 7 6 42221 581242 1341 7 42 30 
N | | B. 1748] 2 14 31 551 3 9 49 46110 18 19 37 
49] 6 23 54 58] 4-44 29 36] 9 28 59 54 
| LU N A R T A B L E S. 5011 318 21522 92719. 9,40 11 
14.32 4 +6] 7. 2149 18] 8 20 20 27 
| | | B. 17521 8 5 14.44 8 13 35 49] 8 9 234 
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= Radical Mean PLACFS of the MOON, from 1752 to 1352, New STYLE. mY 


tt tit. 


Lo pc - — — 3 —— —— — | 
Gregorian] M. Pla. ). M. Pl. Ap. ).] M. Pla. 8. Gregorian] M. Fla. ). M. Fl. Ap. P. Ni. Pla. 8. | 
Style. [FT S TT TS TT TT || | Sie, WISER TSS oe 7 FJ} 3 07 "IF 
8. --47524-3-40-48-494-3 12 22.17] 8 1 32 31 180011 5 41 32} L 13. 28.12] 1 3115 
53] 7 19 41 22] 9 23 2 7| 7 12 12 48 1] 3 15 4 35] 2 26 8 2| o 13 51 22 
$4111 29 4 200 3 41 58] 6 22 53 5 2} 7 24 27 39} + 6 47 53|11 24 31 39 
$5] 4 8 27 3oþ © 14 21 49] 6 3 33 21 _— 31 2.3 $0 43] 5 17 27 44ſt $5 5 
* 1750 9 1 1 8} 125 8 20| 5 14 10 28 B. 1804 4 26 24 21 6 28 14 15 [10 15 49 2 
Nasen | 1% $ 47 24] 8 *54 3] 97 29 19 
$$} 5 19 47 15Þ, 4.10 28 14 5 31 2 115 10 28] 9 19 33 5602 7 9 36 
$9] 9 29 10.19] 5 27 7 521 3 16 11 18 7 1._5_24 33 3211 0 13 47] 8 17 49 52 
B. 1760] 2 21 43 57] 7 7.54 23þ 2 26 48 25 [B. 180810 17 7 ro] © 11 © 18| 7 28 26 59 
6i]7 1 7.018 18 34 13] 2 7 28 42 of 2 26 30 13] 1 21 40 8| 7 9 7 16 
| 62}11 10. 30 4þ 9.29 14 4 1.18 8 59 107 5 5317] 3 2 19 59] 6 19 47 33 
63] 3.19 53 Bit 9 53 55] 0 28 49 I5 11]10 15 16 21] 4 12 59 5o| 6 © 27 49 
B. 1764] 8 12 26 46 0 20 40 26þ 0. 9 26 22 [B. 1812] 4 7 49 59 5 23 46 21| 5 11 4 56 
65] o 21 49 49} 2 1 20 16011 20, 6 39 13] 8 17 13 2] 7 426 11] 4 21 45 13 
66] 5 1 12 53] 3 12 ©: 7jir © 46 56 14 o 26 36 6] 8 15 6 2] 4 2 25 30 
67] 9 19 35 57] 4 22 39 5810 11 27 12 15]_5 5 59 101.9 25 45 53j_313 5.46 
B. i768] 2 3 9356 3 26 29 9-22 4 19 B. 1816þ 9 28 32 481% 6 32 24| 2 23 42 53 
6g] 6 12 32 38| 7 14 6 19] 9 2 44 36 17 [2 7 55 51] 0 17 12 14| 2 423 10 
70010 21 55 42| 8 24 46 10] 5 13 24 53 18] 6 17 1 g5| 1 27 52 116 3 27 
71| 3 3118 46jwo0_ 5 26 11724 5 9 | 19110 26 41 59] 3 8 31 56] o 25 43 43 
B. 1772] 7 23 52 2411 16 12 32} 7 4 42.16 [(B. 1820]. 3 19 15 37] 4 19 18 27 © 6 20 50 
7310 3 15 27 © 26 52 22] 6 15 22 33 217 28 38 4o| 5 29 58 17j11 17 1 7 
74] 4 12 38 3v|. 2 7 32 13] 5 26 2 50 220 8 1.44] 7 10 38 8/10 27 41 24 
75] 8 22 1 353 18 12 4} 5 6 43 6 23 4 17 24 48] 8 21 17 5910 8 21 40 
B. 1776} 1 14 35 134 28 58 35] 4 17 20 13 [B. 1824] 9 9 58 2600 2 4 3o0| 9 18 58 47 
27] 5 23 58 16] 6 9 38 25| 3 28 O 30 25] 1 19 21 29/11 12 44 20] 8 29 39 4 
78110 3 21 20 7 20 18 16] 3 8 40 47 20] 5 28 44 33] © 23 24 11 8 10 19 21 
79] 2 12 44240 © 58 2 2 19 21 3 27j10 8 737] 2 4 4 2| 7 20 59 37 
B. 1780] 7 5 18 2110 11 44 38] 1 29 58 10 [B. 1828 3 © 41 15] 3 14 50 33 7 136 44 
$1]11 14 41 $511 22 24 28] 1 10 38 27 29107 10 4 1 4 2 30 23| 6 12 17 1 
82] 324 4 9| 1 3 419] o 21 18 44 30111 19 27 22 10 14% 5 22 57 18 
83] 8 3 27 13] 2 13 44 10] 0 1 59 © . 31]. 3 28 F 26| 7 16 50 5| 5 3 37 34 
B. 1784] 0 26 o gi] 3 24 30 411 12 36 7 || B. 1832] 8 21 24 4| 8 27 36 36 4 14 14 41 
85] 5 5 23 54\ 5 5 10 31]1o 23 16 24 33] 1 0 47 710 8 16 26 3 24 54 58 
86] 9 14 46 58] 6 15 50 2210 3 56 41 34 5 10 10 11]11 18 56 17] 3 5 35 15 
87] 1 24 10 2] 7 26 30 13] 9 14 36 57 35] 9 19 33 15] 0 29 36 8 2 16 15 31 
B. 1788| 6 16 43 40o| 9 7 16 44| 8 25 14 4 [B. 1836] 2 12 6 53] 2 10 22 39 1 26 52 38 
89110 26 6 43110 17 56 34} 8 5 54 21 37] 6 21 29 56] 3 21 2 29 1 7 32 55 
903 5 29 4711 28 36 25] 7 16 34 38 38011 053 of 5 1 42 20] 0 18 13 12 
217 16-c2 ev] 1 9.163916 27 $464 3 16 4 6 r2 22 11011 28 53 28 
B. 1792] 0 7 26.29 2 20 2 47] 6 7 52 1 [B. 1840] 8 2 49 4z| 7 23 8 4211 9 30 35 
93 4 16 49 324 o 42 37 5 18 32 18 41] © 12 12 45] 9 3 48 32110 20 10 52 
94] 8 26 12 36] 5 1 22 28] 4 29 12 35 42] 4 21 35 4/10 14 28 2310 o5g1 9 
5J_1_5 35 40] 6:22 2 19] 4 9 52 51 43] 9 2 58 53|11 25 8 14] g 11 31 25 
B. 1796| 5.28 9 18] J 2 48 50| 3 20 29 58 B. 1844] 1 23.32 31| 1 5 54 45] 8 32 
97110 7 32 zr] 9.13 28 4o| 3 1 10 15 456 2 55 34] 2 16 34 35 8 
98] 2 16 55 25 0 24 8 31] 2 11.50 32 46110 12 18 380 3 27 14 26 7 
99f 6-26 18 2900 4 48 22] 1 22 30 48 47] 2 21 41 42] 5 7 54 17] 6 
| For Advantage of taking out the Numbers after anuar * Wein N 
| and nes Len, T, Years Places 2 4911. 23 39 23 1 38] 5 
Days Motion, in both Styles, correſpondent to the mean 3591 4.3 1 271.9 30 © 29] 4 
Noon of January the if | Fit 3 12 24 31/10 20 40 20] 4 
c B. 188211 8 "Yep 26 or 3 
F 2 — ON 
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; Es. + : 8 i 7% 1 FT 
. Mean MOTIONS of the MOON, for Monrus and Days,” 1 | 
c Kc COS TP SRRRRTD 0A THT ART I Rt RT 5 hd 20 Wa 
Tol._JANUARY. FEBRUARY: | MARCH. Ml 
[SM. Mot.) | Ap. |} 8 retr. M. Mot. 5 Ap. | 8 retr u Mot. 'Þ | Ap. | & retr. 
AMA I n 76 Pp 0:1: ff e 1 © 
Ts 0 13 10 35 © 6 41 0 3 11 2, 1 38 41 3 33 54] 141 41 || 2 10 $i : 41 4| 3 10 38 
2 0 26 21 10 13 22 6 20 2 14 49 16 3 40 35] 1 44 52 11844 6 47 45] 313 49 
31 9 3*1451.9 20 30.9 9 390.227 59 $113.47 fob ng a3 e 
I 4j-1 22 42 20 0.26 441 © 12-43 3 11 10..26 3 53 57 1 $1 13 320 tape” TTY - 3 22 p 
K 2 5 52 oo © 33 25 O I5 53 3 24 21 1] 4 0. 36127 32.8 . or 11 7 7 4 3 23 21 
6 2 19 3 30] 0 40 6 0 9 44 7 31 36 4 7 191137 34 4.10.47 57 7 14 30 3 20 32 
713 2 14 5 0 46 47 O 22 14 4 20 42 11] 4 14 of 2 © 44} 4 29 38 32] 7 21 11 3 29 43 
8] 3 15 24 40] © 53 29] © 25 25} 5 3 52 46 4 20 42] 2 3-55 1}-5 12.49..7] 7.77. 511 3 6 53 
9 3 28 35 15] 1 © 10] © 28 360 5 17 3 21 4 27 23] 2 7 6 525 $9 42] 7 34 32 3 36 4 
10]_4 tt 45 5o[| t 6 5rfo 31 461 6 o 13 56) 3 34 4 2 10 16 © Ai SALEH SD 
11] 4 24 56 25] 1 13 32] 0 34 57 © 13 24 31 4 40 45] 2 13 27 6 22 20 52| 7 47 54| 3 42 25 
124 5 8 7 „ 1 20 13] 0 38 8 6 26 35 6] 4 47 26| 2 16 387 3 3 27 7.54 35 3 45 30 
13} 5 21 17 35 1 26 54] 0 41 18 7 9 45 41] 454 7 2 19 4 #1 42 = 3 0 48 46 
14] 428 10 1 33 35] 0 44 29 7 22 56 16] 5 048] 2 22 59 83 3 51 56 
15] 6 17 38 45] t 40 16 oO 47 40] 8 6 6g] 5 7 29 2 26 10 as 3 1s 14 39} 3 55 8 
16] 7 © 49 20] 1 46 57] 0 50 Fo 8 19 17 26 5 14 10] 2 29 zo || 8.28 13 47 14 200 3 58 17 
17 neee 9 2 28 215 20 562 nne . 
118; 7 27 10 30% 2 o 19 57 Il g 15 38 36 5 27 32] 2 35 41 9 24 34571 334 420 4 439 
119] 8 10 21 n. 9 28 49 11] 5 34 13] 2 38 52 10 A hat $4 $44 
20 8 23 31 41] 2 13 41] 1 3 331 11 59 46] 5 40 55] 2. 42 21 20 50 2 45 4| 4 11 © 
21] 9 6 42 15] 2 20 22] 1 6 43/10 25 10 21| 5 47 36] 2 45 13 4 © 42 ern 
220 9 19 52 51] 2 7 4] 1 9 54% 8 20 56 5 54 17] 2 48 24 e 
2310 3 3 26| 2 33 451 113 5/1 21 31 3166 o 58) 2 f 35 1 4 20 32 
24/10 16 14 1] 2 40 260 116 15% 0 4 42 6 6 7 39 2 54 45 * 27 9 14 49] 4 23 43 
25110 29 24 36 2 47 7] 1 19 26 O 17 52 41 6 14 200 2 57 56 O 20 49 29 21 30 4 26 54 
26011 12 35 11 2 53 48] 12237] i 1 3 19] 6 21 1] 3 171 9 $9 37] 9 28 1 430 5 
27141 25 45 46] 3 © 29] 125 47 1 14 13 52] 6 27 42] 3 417 oo + + 12] 9 34 $2] 4 33 15 
28] © 8 $2 + 1 7 oy : +: - 1 27 24 261 6 34 23] 3 7 28 1 by: 2 9 45 py ö 35 4 
[29] © 22 50] 3 13 | | 74 | | | | 
3001 5 17 31]. 3 20 32] 1 35 19 ay Year take 2 Day 3 241 57] 9 54 55 443247 
311 1 18 28 6 3 27 13] 1 38 3oſ| ener in Janzary and Fe 49. 3 15 52 32010 1 36 4 45 57 


Mean MOTIONS of the Moon, for Mo 


_ a4 


nths and Days, to Thirds of a Dzczee, for the correct Conſtruction of 
the above Monthly Tables. 


— M. Mor. Y - M. Mot. APs 9. M Mot. £2 Dr. F M. Mart, D M. Mot. Ap. ). M. Mot. 9 Yo 'o 
Days. | Months. = r leis :i ople Tin ini Oogolo '. Tn-wmie © 3 7m.c 1 0 
Mo WILT SANS SUM SE 2.60 6. 0.0 0.2 : | 0 13 10 35 10 © 6 4 4 0, 0 3 10 38 

31 eb. o | 2 18 28 nnn 2 | 26 21 10 3] 0 o 1322 $8] 0 © 6 21 16 

59 | Mar. ©o | 1 27 24 26 2200 ano Lee Þ© &43 XX 1.5, 4. +. eo & 20 $., $3.48 &@ 105 

go | Apr. o | 4 15 52 32 5 010 136 17] © 4 45 57 28 4 |_1.22 42 20 5 © © 26 44 16] © © 12 42 3; 

120 | May © 21 10 2 47] © 134 22 2 22] © 6 21 16 38 5 2 5 52 55 7] © © 33 25 21] © © 15 53 11 
15r | June © 9 38 8 30 0 16 49 21 32} 7 59 46 26}. 61 219 330 $f 0 040 625] 0 © 19 3 5 
181 July. o | 7 14 55 39 12| © 20 953 381 0 9.35 $35] 7] 3 2 74. 5 10 © © 46 47 29] © © 22 14 28 
212 | Aug, © | 9 3 23 44 55| 023 37 6 47] 0 11 13 35 230} 8 | 3.15 24 qo 170} © © 5: 28 33] © © 25 25 6 
243 [Sept. jo. 10 21 51 50 42] 0 27 419 57] © 12 52 $5 11 9 | 3 28 35 15 12} © x © 9 38] © © 28 35 45 
273 | Ofto, o [11 27 9 21 20] 1 © 24 52 3| © 14 27 24 20 10 | 4 11.45 50 14] © 1 6 50 42] 0 © 31 46 23 
304 | Novo o | 1 15 37 27, 4] 1 3 52 5 12] 0 16 5 54 8Þ] 11 | 4 24 56 25 150 12818 O 34 57 1 
334 | Dec. © | 2 20 54 57 46] 1 7 12 37 81 017 41 13 1/12 5 8 7 017j © 120 12 50% 0 038 7 40 
— * 1 — — — — PSD 
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Mean MOTIONS of the MOON, ſor Moxrus and Dars. 
PIE "APRIL D JUNE 
S | M. Mot. P.] Apog. | 8 retr. || M. Mot. Þ Apog. | 8 retr. || M. Mot. -). Apog. | 8 retr. 
CD LS eee N 
— — —— —— . —Eäũ 1— eaocn 
13 29 3 7110 8 17 449 8 5 4 20 37113 28 49 6 24 27 6 22 48 43/6 50 3|s 2 58 
2] 4 12 13 42|10 14 58 4 52 18 [5 17 31 12[13 35 30] 6 27 3807 5 59 18617 2 44] 8 6 8 
3]'4 25 2417110 21 39] 4 55 30 6 o 41 48113 42 12} 6 30 49 7 19 9 53]'7 9 24] 8 9 19 
1445 34 52010 28 21] 4 58 40 [ 6 13 52 2313 48 52 6 34 of| 8 2 20 28[17 16 5 8 12 29 
[_5]_5_ 2! 45 28110 35 1] 5 1 50 6 27 2 58113 55 33 6 37 10 8 15 31 3|17 22 46] 8 15 40 
6] 6 4 56 3110 4142] 5 5 1]] 7 10 13 33]14 2 15] 6 40 20 8 28 41 38017 29 27] 8 18 51 
1716 18 6 38110 48 245 8 127 23 24 814 8 56] 6 43 31]] g 11 52 130% 36 98 22 1 
13] 7 1 17 13110 55 5 13 22] 8 6 34 43114 15 37] 6 46 429 25 2 49117 42 50 8 28 12 
1917 14 27 7 1 46 5 14 33 [ 8 19 45 18]14 22 18] 6 49 5% 10 8 13 2417 49 31] 8 28 23 
o] 7 27 38 23}ir' 8 27] 5 17 44 | 9 2 55 53114 28 59} 6 53 3/0 21 23 /Z 59 12] 8 31 32 
111} 8 10 48 5811 15 85 20 54. 916 6 2814 35 4o} 6 56 1411 4 34 3408 2 53] 8 34 44 
jiz2] 8 23 59 32/11 21 49| 5 24 6 9 29 17 314 42 21] 6 59 25 17 45 918 9 241 8 37 55 
1349 7 10 8/11 28 30 5 27 160 10 12 27 384 49 2| 7 2 35 [oOo o 55 44/18 16 15] 8 41 5 
114] 9 20 20 43/11 35 11] 5 30 2710 25 38 13/4 55 43] 7 40 14 1918 22 56 8 44 16 
510 3 31 17/11 41 521 5 33 32 11 848481 224 3 o 27 16 54113 29 28 8 47 27 
1010 16 41 52111 48 334 5 36 48 [ 21 59 2315 9 5 7 12 I CEE 18 30 18] 50 37 
1710 29 52 28011 55 14 5 39 59 [ © 5 9 5815 15 46] 7 15 18} 1 23 38 4418 42 59 53 46 
18111 13 3 212 155] 5 43 90 18 20 3315 22 288 7 18 28]| 2 6 48 398 49 41] 8 56 58 
1911 26 13 38012 8 36] 5 46 20 l 1 31 815 29 9 7 21 39 ] 2 19 59 14/18 356 21] 9 o 9 
20] © 24 13112 nT I I O 2 ) 240 
. AAA OLD 4 41 431159 35 5 . . e 3 2Q 
21] © 22 34 47]12 21 59 5 52 41 1 27 52 1815 42 37 28 off 3 16 20 2519 9 449 © 30 
22] 1 $5 45 23|12 28 40 5 55 53 2 It 2 54/15 49 12] 7 31 11] 3 29 31 019 16 259 g 41 
23] 1 18 55 57112 35 21] 5 59 3} 2 24 13 28115 55 53] 7 34 22|| 4 12 41 35/10 23 9 12 8¹ 
244 2 2 6 3312 42 246 2141 3 7 24 3110 2 34] 7 37 32 [4 2; 52 9˙ 29 479 16 2 
25] 2 15 12 $112 48 43] 6 24 3 20 34 38116 9g 15} 7 40 43]| 5 9 2 4.f19 3+ 28 0 19 13 
26] 2 28 27 43|12 55 246 8 35 [4 3 45 13/10 15 50% 7 43 54 5 22 13 9% 43 9% 42 23 
27] 3 11 38 17]43 2 5 6 11 45 [ 4 16 55 43116 22 37] 7 47 46 5 23 54119 49 509 25 34 
28] 3 24 48 52113 8 46 +: 56 5 © 6 23 16 29 1 7 50 15 [ 6 18 34 2g]i19 56 319 28 45 
29] 4 7 59 28013 15 27] 618 6 5 13 16 58116 35 59 7 53 25h] 7 1.45 4/20 3 12] 31 55 
go] 421 10 3ſi3 22 81621 17} 5 26 27 33116 42 40 7.56 3 | 7 34 55 30129 9 54/9 35 © 
31 | 6 9 38 ic 49 221 7 52 46 $$ | 
Mean MOTIONS of the Moon for Days, to Thirds of a Decree, for the correct Conſtruction of the above 
Monthly Tables, continued. 
Days |: LN Ap: be [Me Mot: 3 0 D- H Ap: 3 Mot Jt. 
KA e ee eee eee enen 
13 lbs &: Bm o 1 26 53 54 | © © 41 18 38 23 | 10 325 3210 2 334436 {o 11 & a© 
14 428 10 19 | © 1 33 34 58 | © © 44 28 56 24 | 101014 033 J 0 2 40 25 40 | © 116 25 19 
I 6 17 38 45 21 | 0 140 16 3 | © © 47 39 35 25 | 10 29 24 35 35 % 2 47 644 | © 1 19 25 58 
I 7 0 49 2022 | © 1.46 57 7 | © © 50 50 13 26 | 11 12 35 10 36 [0 2 5347 49 | © 1 22 36 36 
17 | 773 59 55 24 | © 1 53 38 11 [0 © 54 © 51 _27 | 11 25.45 45 38 o 3 021 53% 1 25 47 14 
18 | 727 10 30 25 [0 2 © 10 15 | © © 57 11 29 28 | 8 $56 20 39 o 37 957 | 1 25 g7 53 
19 10 21 5abjo 2 7 ow] o 1 0 22 8 29 o 22 65,40 Jo 41351 10 132 8 31 
20 | 8 23 31 40 28 TC SEMEATY. 30 I © 14008 o 13519 9 | 
21 | 9 6421529] 0 2 20 22 28, | © 1 6 43 24 | 31 1 18 28 543 ſo 32713 9] 0 1 38 29 48 
24 J 9 19 82 50 30 [0 227 332 [0 1 9 54 3 | | | 
EXAMPLE of the correct Conſtruction of the above Monthly = 3 23 44 55 E 23 37 6471 o 11 13 33 2 
Tables. Days 20 23 31 40 28 [e 2 11 41 240 1 1324 
Nearly the ſame, as by the uppermoſt Table. Auguſt 20 5 26 55 25 23 10 25 50 48 11 | 12 17 3 9 
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N. S. Year 1772. 
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Mot. Octob. 12. 


EXAMPLE I. 
To find the Mean Place of the D, Apogee and Node, for Octob. 12th, at Noon, 1772 N. S. 
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O. S. Year 2700. 


8 


6 
Mot. Vears 72. 0 
Mot. Oct. 1. o 


— 


EXAMPLE II. 
To find the Mean Place of the D, Apogee and Node for Octob. , at Noon, 1772 C0. S. 


5 $8 


72 $0 42] x 19 48 $54 
30 19 56] 30 37 32 
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450 17 57 36] 6 19 36 


5 16 


44 13 


10 12 
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36 . 
30 36 


10 27 
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Octob. 1, 1772. ſo 


29 8 450 17 57 36 


6 19 


36 43 
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38 The ROYAL ASTRONOMER 
Mean MOTIONS of the MOON, for MonTHs and Days. 
5 | 7 5 B ER. 
bu JULY. 2 AUGUST. U SEPTEMBE * 
F [Mean M. [ Ap. | retr. NM. Mot. .] Ap. JI retr. Mot. D. Ap. '8 retr. | 
SHIT THT TT YT Te y "LT TET Ce 7 TH N L484 6.4 
17428 6 142 16 34| 9 38 17 | 9 16 34 20]23 43 4811 16 47% 2 2627 11 182 55 77 
2| 8 11 16 4920 23 15] 9 41 27 9 29 44 55123 5% 29/1 19 g7}jit 18 13 1127 17 4/12 68 27 
3] 8 24 27 24120 29 501 9 44 10 12 55 3023 57 100% 23 8 o 1 23 36127 24 23113 1 38 
449 7 37 59120 36 37] 947 49 | 10 26 6 6/24 3 8/11 2b 18} o 14 34 11127 31 3½ 4 49 
5| 9 20 48 34/20 43 18] 9 50 59 || 11 9.16 40 24 10 31111 29 22 © 27 44 46127 37 45113 7 $9 
| 6 10 3 59 9120 49 59 9 54 10 | 11 22 27 15124 17 12j1t 32 40 1 10 55 21027 44 26013 11 10 
7110 17 9 420 56 41] 957 20 | © 5. 37 $0124 23 53/˙1 35 goff 24 5 $6127 51 71'3 14 20 
8[11 © 20 19]21 3 22[10 O 31 o 18 48 25124 30 35/11 39 1] 2 7 16 31127 57 4813 17 31 
1 911 13 30 54[21 10 3110 3 42 1 159 24 37 16|11 42 12 2 2b 27 6028 4 2913 20 40 
1001 26 41 3021 16 44/10 6 52 115 9 35]24 43 $7\11 45 22} 3 3 37 41128 11 10113 23 52 
1100 9 52 521 23 25/0 10 3 || 28 20 10[24 50 38011 48 33 3 16 28 17 51113 27 3 
i2] 0 23 2 40|21 30 IO 13 14 2 11 30 4524 57 19j11 51 44y 3 29 58 51028 24 32113 30 14 
[13] 1 6 13 15]21 36 4710 16 2 24 41 20025 4 1 54 541 4 13 9 26028 31 13113 33 24 
140 1 19 23 5o[21 43 29|10 19 $ 7-53 5525 % 41400 58 5} 4 26 20 1128 37 54113 36 35 
i5| 2 2 34 28/21 5 910 22 3 21 2 3025 17 22]12 116 5_9 30 36128 44 35113 39 46 
16 2 15 45 oJ21 56 50110 25 4 4 13 5/25 24 3112 4 26 5 22 41 11128 51 16|13 42 56 
2 2 28 55 35/22 3 31110 29 4 17 23 49]25 30 44112 7 37] 6 5 51 46/28 57 57113 46 7 
18] 3 12 6 10]22 10 13/10 32 5 © 34 15|25 37 25112 10 47]] 6 19 2 21129 4 38[13 49 17 
191 3 25 16 45[22 16 53110 35. 5 13 44 50\25 44 6/12 13 5807 2 12 57129 11 1913 52 28 
20] 4 8 27 2022 23 35|1o 38 5 26 55 25|25 50 42/12 12 9 7 15 23 31129 18 oſ13 55 39 
21] 4 21 37 5522 30 1010 41 49 | 0 6 ofzg 57 29/2 20 19] 7 28 34 7129 24 42/13 58 49 
22] 5 4 48 3o[22 36 57110 45 | 6 23 16 3526 4 10112 23 30] 8 11 44 41129 31 2314 2 © 
23] 5 17 59 $5122 43 38]10 48 7 6 27 10[26 10 5101 26 40 8 24 55, 16129 38 4014 5 11 
24] 6 1 9 4o[22 50 1910 51 7 19 37 4526 17 32112 9 5109 8 f 5129 44 454 8 21 
25 6 14 20 15 22 F7 © 10 54 R 2 48 20 26 24 13112 33 2 9 21 16 26029 51 26 14.1 32 
20 6 27 30 50123 3 41/10 57 8 15 58 55/26 30 54/12 30 13010 17 27 1129 58 714 14 42 
27] 7 10 41 25/23 10 221 © 53 8 29 9 3026 37 35/12 39 230/10 17 37 36140 4 484 17 53 
28] 7 23 52 523 17 411 4 4 || 9 12 20 5126 44 1612 42 34||11: o 48 11130 11 294 21 4 
29108 7 2 35123 23 44/11 7 14 9 25 30 40026 50 57112 45 43111 13 58 46030 18 1014 24 14 
30] 8 20 13 1023 30 26011 10 25 [1 8 115 26 57 38112 48 55f}11 27 9 21 30 24 524 27 24 
31] 9 3 23 45123 37 7111 13 35 || 10 21 51 507 4 20112 52 5} From Sept. 27, the Motion h 'r Apogee is ex- 
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43] required, 


* — 


) 


3 
3x OCTOBER Il. NOVEMBER. nn DECEMBER, 
41 Mot. ). LX. 8 retry. NM. Mot. D. Ap. S retr. M. Mot. D. Ap. ; 
RA 3 inlay Of». e 
1] © 10 19 56130 31 3214 30 36 1 28 48 1133 58 46516 9 63 4 5 32137 19 18 
2] 2 23 30 31130 38 13114 3 ol] 2 11 58 36134 5 27146 12 16] 3 17 16 7137 25 59 
34 1 41 6130 44 5414 3 $74] 2 25 9 12134 12 8/16 15 27 4 © 26 42137 32 40 
4]  '9 51 41130 51 35114 49 BY 3 8 19 474 18 49116 18 38} 4 13 37 17137 39 21 
H2 3 2 16030 58 16[14 43 180 3 21 30 2234 25 3o[16 21 48 4 26 47 52137 46 2 
61 2 16 12 67/31 4 57114 46 29% 4 4 40 57134 32 11116 24 59 5 9 38 27137 52,43 
71 2 29 23 26134 11 39114 49 39 4 17 51 3234 38 53116 28 gff 5 23 9 2137 59 25118 3 28 
8] 3 12 34 131 18 2014 52 goſſ 5 1 2. 734 45 34116 31 20] 6 6 19 37138 6 6118 6 39 
9] 3 25 44 36031 25 1114 56 15 14 42 42134 52 5/16 34 3 © 19 30 1238 12 47118 9 50 
140] 4 8 55 11131 31 42/14 59 11 5 27 23 17134 58 56116 37 41 7 2 40 47139 19 28118 13' 0 
14] 4 22 5 46431 38 23|15 2 22 6 10 33 52/35 5 37116 40 52 7 15 51 22 38 2 26 9118 16 11 
12] 5 5 16 21/31 45 4[i5 5 33 6*23 44 27135 12 1816 i 7 29 157138 32 50118 19 22 
13] 5 18 26 56031 51 4515 8 43 7 6 55 2135 18 8 12 12 3238 39 31118 22 32 
141] 6 1 37 3131 58 2715 11 54 7 20 5 3735 25 8 25 23 7138 46 12118 25 43 
15] 6 14 48 60/32 5 B15 15 8 3 16 12135 32 g 8 33 42138 82 63018 28 54 
16] 6 27 58 41132 11 49]15 18 16 8 16 26 47/35 39 9 21 44 17138 59 34/8 32 4 
I7] 7 11 9 16132 18 30/15 21 26 8 29 37 22135 45 10 4 54 52139 6 15 THY} 
18 7 24 19 51132 25 1115 24 361 9 12 47 57135 52 10 18 5.28139 12 56118 38 25 
19] 8 7 30 26132 31 52115 27 47 9 25 58 32135 59 11 116 3139 19 37118 41 36 
20] 8 20 41 1132 38 3315 30 58/10 9g 9 7136 5 11 14 26 38139 26 18118 44 47 
21] 9 3 51 30132 45 14|15 34 B8ſjio 22 19 42130 12 11 27 37 13139 33 18 47 57 
22] 9 17 2 11]32 51 5515 37 19 [ 5 30 17136 19 9 o 10 47 48139 39 4118 51. 8 
2310 o 12 46132 58 36015 40 2911 18 40 52/36 25 50 o 23 58 23 39 46 22118 54 1 
24110 13 23 21133 5 17115 43 40% © 1.51 27136 32 31: i 7 8 58139 53 3118 57 29 
25110 26 33 56133 11 58115 46 51 0 1 2 236 39 12: 1 20 19 33439 $9 44119 © 46 
26071 9 44 31133 18 39|15 Fo 1 o 28 12 37136 45 53 2 3 30 840 6 2519 3 5 
2711 22 55 6133 25 2015 53 121] 1.11 23 1213 52 34 2 16 40 43140 13 609 7 
28] 0 5 41133 32 215 56 220 1 24 33 47136 59 15 2 29 51 18140 19 47/19 To 12 
29] © 19 16 16133 38 43115 59 33 2 7 44 22137 5 56 3 13 1 53440 26 2819 13 22 
£22 $7123 45 24 25 2 44j| 2 20 54 5837 12 37 3 26 12 28140 33 29.16 33 
31] 1 15 37 27133 52 $110 5 54 | 4 9 23 3140 39 50iltg 19 43 

Motion of Moon's 8 in this Page, for Signs and Degrees is expręſſed in Degrees. - 
Ravicai Mean PLaces and Mortens of the Moon, from ſeveral AurHORITIESs. 
M. Pl. 5. M.PLAp. 5. fbi, Pl. P. h, Pl. yaOfM. ) NI. Mot. Ap. . Mot. S AI. Mot. þ a 7 
ulian Style. Julian Style. [Julian Style.] Julian Style.jin 100 oo Jaap in 100 {hret.in 1000 0 in 100 According to 
an, o. 1701. 182 o. 1701. [Jan. o. e Joe Vears. ul. Years, [Jul. Years. r. Jul. Years, 

—— KCN] CAA — — ͤů — FS 
| 8 = Sir Iſaac Newton's laſt Eviti 
ans Sheen wage RL Rs r 1 2 178. * $236 Rept. 5 r — 1 25 
[io T 77 6 %% Dr. Ed. Halley's Tables. 

PEEK HS FE HER BYE: oils ES ME Pe rn 

110 15 15 42J11 8 47 5 27 28 32% 24 32 7110 7 52 200; 19 11 154 14 11 75/0 7 6 33/Tobias Mayer, of — Cel - 
— l | PAR Is | Onsxzv. | many, from his Tables. | 

10 15 3 230 E 6 3004 27 26 T 24 35 39 7 $9 2513 19 11 1514 14 11 15110 7 4 n bi Taler 
10 E as. ey. 25 Þ 27 18 30 24 36 g's 7 48 45 3 19 10 04 14 12 30[10 7 © 200 bomas Street's Caroline maar; 

ola 817 Our own Tables, 

L N Quiznrar fa uy ne 7, 2989 07,9955 1 . af 8 as f 53) -1 Ting 78 | 

ä 1 Hence, CC of Theſe. with other Ob ſerwarions, we give the following correct 1 


„ — 0 — BO. OC OS 9 , 
— 


od NAVIGATOR, 


39 


ES : SL GT ST. + FIGS £5 2» 


o = oa wo ogy wo -« - ww - 


, MOTIONS of the MOON for Monrus and Dars. 


| 


« + + 


R a p1@a1l 


\ 
( 
| 


en Th ROYAL ASTRONOMER - 50 
4  Ravicar Mean . and MoTions of the I for — ad r r 
a 22 Cs eg. | 
Julian Seyle. M. Places 5. |M. Pl. Ap. 5. NI. Pl. 9. or M. Places v. NI. Pi. Ap. 5. M. Pl. 8. 
Vears before & | | | Yrs of DEPTH © 2:4 av | 
ſince Chriſt. T8 TT7 TIS TT f Chi. JT TT TE TT TT TT. 
E. 10005 416 52} 7 19 33 25] 6 9 47 58 B. 1600 3 16 21 521 6 7 19 4 1@ 4 27 14 
B. 900 3 12 7.17]i1 8 44 40 1 25 36 43 1700] 1.11 1 42] 9 26 23 38] 5 17 19 10 
B. 800] 1 19 57 42] 2 27 55 559 11 25 28 180011 5 41 7 1 15 28 12] 1 3 11 5 
B. ee Lee. o 21 22 5 4 32 46] B 19 3. 
1B. 600110 5 38 32110. 6.18 25] © 13 2 58 B. 2000 7 Ear 4 2 
B. 500 8 13 28 57] 1 25 29 40 7 28 51 43 2100] 5 2 51 37] o 12 48 3511 20 43 42 
B. 400] 6 21 19 22] 5 14 40 55] 3 14 40 28 2200] 2 27 31 27] 4 1 53 9] 7 35 37 
2. [Cen o 29 13]] 23boſ o 22 11 17] 7 20 57 43] 2 22 27 33 
B. 200] 3 7 0oual o 23 3 25 6 16 17 58 B. 2400[11 0 1 421 10 8 58/10 8 16 18 
B. Jul. Per. 100 1 14 50 37] 4 12 14 40] 2 2 6 43 2500] 8 24 41 32] 2 29 13 32] 5 24 8 14 
B.4713.B.C.ojir1 22 41 2| 8 1 25 55] 9 17 55 28 2000 6 19 2t 22 6 18 18 6]110 o 9 
B. 10010 © 31 27]¾11 20 37 lo] 5 3 44 13 2700] 4 14 1 1210 22 40 8 25 52 5 
B. _ 4 $2559 9-09:10-29 B. 2800 2 21 51 37] 1 26 33 55 4 11 40 50 
B. 300 6 16 12 17] 6 28 59 40 5 21 43 2900] 0 16 31 27] 5 15 38 2911 27 32 4 
B. 400 4 24 2 42110 18 10 55 3 21 10 28 300010 11 It 17] 9 4 43 3] 7 13 24 41 
{B. 5001 3 1 53 222992 10111 6 59 13 3100 8 5 8822 IT 47 37] 2 29 16 37 
B. 600 1 9 43 32 5 26 33 25] 6 22 47 58{|B. 3200| 6 13 41 32 12 58 52/19 15 5 22 
B. 2011 17 33 57] 9 15 44 4% 2 8 36 43 3300 4 8 2 2 3 2 3.26| 6 © 57 18 
B. 800] 9 25 24 22} I 4 55 55] 9 24 25 28 oo 2 1 12111 21 8 o 1 16 49 13 
B. 9008 3 14 47] 4 24 7 10 5 10 14 13 |; Bifſextile Years Places are advanced a Day's Motion. 
IB. 1000] 611 5 12] 8 13 18 25} © 26 2 58 | From Hundreds of Years Gregorian deduct their Fourth (reject- 
B. 100 4 18 55 37100 2 29 40 811 51 43 us Fe eee Remainds will n oy 
B. 1200] 2 26 46 2| 3 21 40 $51.3 27 40 28 | Mere r x RS” Whente ohe „ 4 
B.____13oo[ 1 4 36 27] 7 10 52 10j11 13 29 13| terucen any No. of Fuan and Gregwian Years is determined, 
B. 140011 12 26 52111 o 3 25 6 29 17 58 Wi, 51 | 
B. 1500] 9 20 17 17] 2 19 14 49] 2 15 6 43 1 the var 2735. In the Year 2215 
B. 1600] 7 28 7 4206 8 25 55/0 o 55 28 —1600. * —1600 
B. 1700 6 5 58 79 27 37 10ſ 5 16 44 13 ——— — 
5B. 1800 4 13 48 32] 1 16 48 25] 1 2 32 58 1 11435 I 91s 
B. 1900] 2 21 38 57 5 59 40 8 18 21 43 FT INES 
B. 2000 | o 29 29 22 25 10 55| 4 4 10 28 9 Days leſs 5 Days leſs in 6 Hundred 
Biſſextile Years Places are advanced a Day's Motion. Lin 11 Hund. Years Greg. [ Years Gregorian, 
— — — — —;ṽk ͤ—]é— 
Mean Mot. ] Mean Mot. Mean Mot. | Mean Mot. 
Julian Years. M. Mot. ). Ap. D. S retr. — NI. Mot. 9. Ap. D. S retr. 
| -———+-0--2--4--4-+3$------5-£-4:89..4...8.. AP . bs 4, 448 MA, 
B. 1000 7 50 25 3 19 71 is | 4 14 11 15 1000 9 24 39 50 3 19 4 34 4 '4 8 4 
B. 200| 8 15 40 go 7 8 22 30] 8 28 22 30 200] 7 19 19 407 8 9 8 28 16 9 
B. 300] 6 23 31 15/10 27 33 45| 1 12 33 45 300| 5 13 59 3010 27 13 42] 1 12 24 13 
B. 4000 5 1 21 40 2 16 45 5 26 45 [B. 400 3 21 49 55] 2 16 24 57] 5 26 35 28 
B. 5000 3 9 12 5 6 5 56 15 [10 10 56 15 [B. 800] 7 13 39 5o| 5 2 49 54111 23 10 56 
_ 6 1 17 2 30] 9 25 7 30 2 25 7 30 [B. 120011 5 29 45] 7 19 14 5 5 19 46 24 
B. 70o[ 11 24 52 55 1 14 18 45] 7 9 18 45 [B. 1600| 2 27 19 40010 5 39 48 11 16 21 52 
B. 8co[10 2 43 20] 5 3 30 11 23 30 offB. 2000] 6 19 9 35] 0 22 4 45] 5 12 57 20 
r 15 4 7 41 15 [B. 240010 10 59 300 3 3 29 4271 9 32 48 
1000] 6 18 24 10| o 11 52 30| 8 21 52 30 [B. 2800] 2 2 49 25 1 
2000] 1 6 48 200 o 23 45 5 13 45 offB. 3200 5 39 20] 8 11 19 361 2 43 44 
3 7 25 12 3oſ 1 5 37 30] 2 5 37 30 B. 3600 9 16 29 15/10 27 44 33] 4 29 19 12 
4 2 13 36 49| 1 17 30 010 27 30 of|8. 4ooo| 1 8 19 10 9 3o[10 25 54 40 
5 9 2 © ;o] 1 29 22 30| 7 19 22 30 n. denn! 7 27 30 as 1 26 14 15] 4 8 52 © 
60 3 20 25 ol 2 11 35 0] 4 11 15 © = 2.15 | | f 
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= Mean Mo riox of the MOON, for 99 Julian VE ARS. 
Julian | Mean Not D. Apogee p. N ret, Julian | Mean Mot. B. Apogee Y. | D ret, 
Years. | 8 „ 7 [So 7 7e Years. EF 04. i 4% Be id: 4-0 OaWacds - 
4 923 3] 110 39 gol © 19 19 43 49] 217 56 51] 6 13 52 26] 7 17 44 19 
8 18 46 7 2 21 19 41] 1 8 39 26 50 4 27 19 55] 7 24 32178 7 4 2 
o 28 911] 4 1 59 32] 1 27 59 10 519 6 42 59 9 5 12 8 8 26 23 46 
_$ 20 42 49 5 12 46 3] 2 17 22 3 B. 52 122 16 37110 15 58 39] 9 15 46 39 
10 0 5 52] 6 23 25 53] 3 6 41 46 53] © 8 39 4o[11 26 38 290 5 & 72; 
2 9 28 561 8 4 5 44] 3 26 1 29 54110 18 2 44] 1 7 18 2010 24 26 5 
6 18 52 0 9 14 45 35] 4 15 21 13 SS] 2 27 25 48] 2 17 58 1111 13 55 46 
11 11 25 3810 25 32 5 444 6 [B. 56 _7_19 59 26] 3 28 44 42] o 3 8 42 
3 20 48 41] 0 6 11 56] 5 24 3 49 $7011 29 22 29} 5 9 24 32] © 22 28 2; 
8 0 11.45] 11651 47] 6 13 23 32 $8] 4 8 45 33] © 20 4 23] 1 1148 8 
o 9 34 49] 2 27 31 38] 7 2 43 16 | 59] 818 8 37] 8 04414] 2 1 7 52 
s 2 $8714 $28 9f 722 6 9'f B. 601.1 10 42 15] 9 11 30 45 2 20 30 45 
9 11 31 30 5 18 57 59 8 11 25 52 | 61] 5 20 5 18110 22 10 35] 3 9 5o 28 
1 20 54 34] 6 29 37 50 9 o 45 35 62] 9 29 28 22] © 2 50 26 3 29 10 11 
6 o 17 38] 8 10 17 qi] 9 20 $5 19 63] 2 8 51 26] 1 13 30 17 4 18 29 55 
10 22 51 16] 9 21 4 12110 9 28 12 || B, 64] 7 1 25 4|_2 24 16 48] 5 7 52 48 
3 2 14 19]11 1 44 2|10 28 47 55 05111 10 48 7| 4 456 38] 5 27 12 31 
7 11 37 23] oO 12 23 5311 18 7 38 66} 3 20 11 11] 5 15 36 29 6 16 32 14 
$494:.0 37] ee 67] 7 29 34 15 6 26 16 20] 7 5 Fi 58 
413.34 5] 3 359 15] 0 26 e || Bo 68] 22 7 6308 7 251] 5 
21 8 22 57 8 N nat] 69] 5 1 30 56] 9 17 42 41 
22] 1 2 20 Iz} 5 25 9 56] 2 5 29 41 70] 9 lo 54 10 28 22 32 
23] 5 11 4316] 7 5 49 47] 2 24 49 25 | 711 12017 40 9 2 23 
b 24|10 4 16 54] 8 16 36 18] 3 14 12 18 [B. 72] 6 12 50 42] 1 19 48 54[io 
| 25| 2 13 39 57] 9 27 16 8 4 3 32 1 73] 10 22 13 45] 3 © 28 44 
26 6 23 3 11 7 55 59] 4 22 51 44 74] 3 136 49] 4 11 8 35 
27111 2 26 5] o 18 35 gol 5 12 11 28 75] 7 10 59 53} 5 21 48 26 
3 24 59 43]_1 29 22 21] 6 1 34 21 [B. 26 o 3 33 41] 7 2 34 57 
8 4 22 46 3 10 2 11] 6 20 54 4 77 4 12 56 34| 8 13 14 47 
o 13 45 50 1 2 7 10 13 47 | 788 8 22 19 38 9 23 54 38 
4 23 8 54 1 21 53) 7 29 33 31 | 79] 1 1 42 42}!1 4 34 29 
9 15 42 32] 7 12 8 24 AB CY bo 80] 5 24 16 20] © 15 21 © 
125 5 35] 8 22 48 14] 9 8 16 7 | 8110 3 39 23] 1 26 o 50 
6 4 28 3910 3 28 5 9 27 35 50 | 82] 2 13 2.27] 3 6 40 41 
3510 13 51 4311 14 7 5610 16 53 34 | 83] 6 22 25 31] 4 17 20 32 
B. 36] 3 6 25 21\ 0 24 54 2711 6 18 27 [B. 8411 14 59 gf 5 28 7 3 
37] 7 15 48 241 2 5 34 1711 25 38 to | 85] 3 24 22 12} 7 8 46 53 
38011 25 11 28] 3 16 14 8 o 14 57 53 | 861 8 3 45 16] 8 19 26 44 
39] 4 4 34 32] 4 26 53 59 1 417 37 | 87] 013 8 20/0 o 6 35 
B. 40 8 27 8 10] 6 7 40 30 AE 88] 5 5 41 58811 10 53 6 
41] 1 6 31 13] 7 18 20 200 2 13 © 13 | 89] 9 15 5 1 o 21 32 56 
42] 5 15 54 17] 8 29 o 11] 3 2 19 56 | 07 1-3 W7k.2 2 12 29 
43] 9 25 17 21]10 9 40 2 3 21 39 40 916 3 51 9f 3 12 52 38 
B. 44] 17 50 5911 20 26 33] 411 2 33 [B. 9210 26 24 47 4 23 39 9 
45] 6 27 14 2| 1 1 6 23] 5 o 22 16 93] 3 5 47 59] 6 4 18 5g 
461 637 6] 2 11 46 14] 5 19 41.59 94] 7 15 10 54] 7 14 58 50 
1448 o 10] 3 22 26 5 * 1.3.8 95 | 11 24 33 58] 8 25 38 41 
B. 481 8 8 33 48 53.12 361 6 28 24 36 || B. 96] 4 17 7 36J1o 6 25 12 
Connect theſe Motions with Places for whole Hun- | 85 8 20 30 391 17 5 2 
dreds, in either Style, for the preſent Year's Places. o=4'* » 53431 9.37 44 59 
erde | 99] 5 15 16 47] 2 8 24 44 
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Ravicat, Mean PLACES of the MOON, for Years and Months, Old and New Style. 
1600 ulian Style. | 1600 Gregorian Style. 
Months. | Mean PI. Y. IM. Fl. Ap. D. M. Pl. 2. |} Months. |Mean. PI. Y. NM. Pl. Ap. YT NM. PL 8. 
DD, 19 6; HS 09 O18::6 7.8 De. |S © 1 ns © ao T7 
January 1 7 28 7 42 6 8 25 55110 90 55 28 January 1 3 16 21 52 6 7 Ig 4410 1 27 1 
February 1 | 9 16 35 48] 6 11 53 8 9 29 16 58 February 15 4 49 59 6 10 46 17 9 29 48 ö 
March o 9 25 32 8 6 15 o 18] 9 27 48 off March 05 13 46 18 6 13 53 279 28 2 
April o 2 14 214 6 18 27 319 26 9 31 _April C17 3149 17 20 40] 9 26 41 17 
Mey 2 19 17 45] 6 21 48 3 9 24 34 11} May -o[8 7 31 5516 20 41 129 25 5 57 
June o | 2 7 45 50 6 25 15 17] 9 22 55 42 June 0 19 26 0 6 24 8 26] 9 23 27 28 
July o | 3 13 3 21] 6 28 35 49] 9 21 20 22 Ju oO [11 1 17 31] 6 27 28 58] 9 21 52 8 
Auguff o | 5 131 27] 7 2 3 21 9 19 41 53 Auguſt o 10 19 45 37]7 © 56 11] 9 20 13 39 
September o | 6 19 59 33] 7 5 30 Is5| 9 18 3 23 Seprembero| 2 8 9 18 35 
Oztober © | 7 25 17 3] 7 8 50 47] 9 16 28 4ff Ober o| 3 13 9 16 
| November o | 9 13.45 9 7 12 18 of 9 14 49 34 Novembero|s5 1 9 
December © \10 19 2 491 7 15 38 32 13 14 15 December © S 7 
1700 . Julian Style. 3F Gregorian Style. 
January 1 | 6 5 58 7 9 27 37 10 5 16-44 13 January of 1 11 1 42] 9 26 23 38] 5 17 1g 10 
February 1 | 7 24 26 1310 1 4 23] 5 15 5 43h} fe o | 2 29 29 489 29 50 5l| 5 15 40 40 
March © 8 3 22 3310 4 11 33 5 13 36 45 March 013 8 26 bs 2 58 11 5 14 11 42 
April 0 | 9 21 50 3910 7 38 46] 5 11 58 16 April 0 | 4 26 54 140 6 25 14] 5 12 33 13 
May © 10 27 $ 10]10 10 59 18] 5 10 22 56 May o|6 2 11 45/0 9 45 4605 10 57 53 
June o o 15 36 1510 14 26 32] 5 8 44 27] une o | 7 20 39 Foto 13 13 5.9 19 24 
Fuly © | 1 20 53 46110 17 47 4] 5 7 9 7| J#-9 138 25 57 21ho 16 33 32] 5 7 44 4 
Auguſt 03 9 21 52110 21 14 17] 5 5 3o 38 Augufl o [10 14 25 27]10 20 oO 45} 5_ 6 5 35 
September o | 4 27 49 58/10 24 41 3o| 5 3 52 BY September 0] 2 53 33110 23 27 58] 5 427 5 
October © G 3 7 28]10 28 2 2| 5 2 16 49 Oger oi 8 11 310 26 48 3o[ 5 2 51 46 
Newember o | 7 21 35 34[41 1 29 15] 5 o 38 19] Nevembero| 2 26 39 91 o 15 43] 5 1 13 16 
December © | 8 26 11 4 49 47! 4 29 3 off December o 4 1 56 40lin 3 36 15 4 29 37 57 
1800 Julian Style, a ECL HIS Gregorian Style, EE 
January 1 4 13 48 32] 1 16 48 254 1 2 32 58 January o fi 5 41 32] 1 15 28 12] 1 3 11 5 
February 1 2 16 38] 1 20 15 38] 1 © 54 28 February oo 24 9 38| 118 55 25 1 1 32 35 
March o | 6 11 12 58| 1 23 22 48| o 29 25 zol March [i 3 5 58|1 22 2 35 1 0 3 37 
April 0 [7 29 41 4| 1 20 50 1 o 27 47 1f April o | 2 21 34 1 25 29 48] 0 28 25 8 
May o | 9 458 35| 2 © 10 33] o 26 11 gil May of 3 26 51 35| 1 28 5e 200 0 26 49 48 
June o [10 23 26 40} 2 3 37 47] © 24 33 12 June o|5 15 19 400 2 2 17 34| © 25 11 19 
Jug o [11 28 44 11] 2 6 58 19] © 22 57 52 Jug 2 20 37 11 2 5 38 6/0 23 35 59 
Aeguſt © | 1 17 12 17] 2 10 25 32] o 21 19 23] lt 8 9 5 1712 9 5 19] 0 21 57 30 
' September o | 3 5 40 23| 2 13 52 45] © 19 40 53] September o | 9 27 33 23] 2 12 32 32 o 20 19 © 
Ogoher © | 4 10 57 53] 2 17 13 17] 0 18 5 34 Ofober o [11 2 50 53] 2 15 53 4| © 18 43 41 
Newember o | 9 29 25 59| 2 20 40 30] o 16 27 4 Nowembero | © 21 18 59} 2 19 20 17/0 17 5 11 
December o | 7 4 43 3ol 2 24 1 2 © 14 51 45 l December o | 1 26 36 30 2 22 40 40 O 15 29 52 
In Leap Year take out the Month Day Motions for January and February 1 Day ſooner, in both Styles. 
| EXAMPLE, EXAMPLE, we et 
To find the Mean Place P, Apogee, and Q, for February 19, 1752, atjſTo find the Mean Place P, Apogee, and Q, for January 15, 1760, Ml 
oom, O. S. Noon, N. S.“ 
D Pl. Ap. Þ D PI. Ap. 83 
N Ä /h MST TIMES 6-4-4 
1700 O. S. Feb. 1.] 7 24 26 13 [10 1 4 22] 5 15 (5 443[1700N.S.Fan.o.| 1 11 1 4z| 9g 26 23 38|5 17 19 10 
52 Vis. Mot. | 1 29 16 37 [10 15 58 39 9 15 46 39 60 Yrs. Mot, | x 10 42 n5| g 11 30 45|2 20 30 45 
8. Days 18. 7 27 10 30 8 8 29 57 11B, Days 14, 6 4 28 10 1 33 35 41 18 
Leap Year, | 3 9 16 43 50 Leap Year, 2 
1752, O. S. Feb. 190 5 20 53 20 | 8 19 4 21| 7 28 21 531 76ο. S. Jan. 15 8 26 12 717 9 27 58l2 26 7 71 
Mean 
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Mean Moriox of the Moon continued, for Months, Days, Cc. a | 
ot. D. M. Mo. Ap. ). M. Mot. 53 re. 8 5 
4 5% neee 4 a — ＋ 3 25 8 by Apogee, and , for May 
: - 0 0.0: e M. Pl. ). Ap. P. . 
2 e 38 30 1 „33 „„ 11 
24 26] 0 6 34 23] © 3 7 28 O. S. = 6 5 58 7 27 37 1% 5 16 44 13 
52 32] 0 10 1 36] © 4 45 57 * nr 267232 $07 7 8 
pow — —— 1 
4 21 10 3] 013 22 880 6 21 17 . "pl 2 hb 4 a 2 2 
6 9 38 8 o 16 49 22] 0 7 59 46 Hours 9 6 56 28 1 2 i I 110 
181 Jh of 14 55 35] 0 20 9 54] oO 9 35 6 Minutes 20 10 59 6 3 
212 Auguſto) 9 3 23 480 23 37 7| © 11 13 30]. Seconds 36 20 91 8 432 — 
1243 Sept. of 10 21 51 f o 27 4 20] o 12 52 5 [M. Places O. 3. 4 13 56 13 6 13 59 49/3 8 10 17 
273 04. 11 27 9 2161 © 24 52] 0 14 4 44 e T+ 34 57 
304 New. of 1 15 37 27] 3 52 5 0 16 5 54 M. Places N. S. 11 18 59 481 6 12 46 1713 $ 45 14 
334 Dec, ol 2 20 54 58! 1 7 12 37! 0 17 41 13 M. Mo. Y. Ap.] &. M. Mo. Y. Ap. 8. 
r 7 
Take out 1 Day ſooner for January and February, in Minj 7 # mm mm m\Minj7 7 mln mln A 45 
. Leap. year. Sec. | „ jv” iv” iv Sec.“ „ iv| iyſe iy 190 
| Vays 1 | 13 10 35 oO © 41 SS 45 1 ]o 32 50% 17% S]] 31117 1108 384 6 1 
: 2 4 10 2 22 6 21 2 5 % 33P 161 32 '7 34 718 5414 14] ll 
1 8 3 233 3 3 — 33 j*® 7 31] 9 1144 22 1 
4 42 20 O 26 44 o 12 43]] 42 11 400 7Þ 32 34 18 39 59 9 284 30 I 
24 08.264 No Tb oO 33 25 r 5 | 2 44 42]! 24% 40 35 119 12 551 9 4514 38 it þ 
6 | 2 19 3 30 0 40 6 o 19 4 6 | 3 17 391 400 48 36 [19 45 52010 214 46 5 | 
7 |3 2 4 5 o4647] o» 22 40 7|3 50 35]! 57% 56 37 [20 18 48010 194 54 1 
8 | 3 15 24 4% o53 29% o 25 z5|| 84 23 32 141 4 38 20 gr 45/10 3515 2 4 
9 | 3 28 35 15 $0.30 o 28 36 9 | 4 56 282 z3oſt 11 39 [21 24 4100 5215 10 | 
10 | 4 11 45 50 3 6 5 o 31 4610 [5 29 25/2 47/1 19 40 [21 57 38111 Bls 18 | 
18 1'4 24 $© 113 $6 o 34 57 1] 11 16 2 2103 411 27 41 [22 30 3411 25/5 26 1 
ILY 0- = Y 1 20 13 o 38 8 [12 6 35 183 211 35 42 [23 3 3111 4256 34 | 
13] 5 21 17 35 1 26 544 o 4118137 8 143 37] 43]] 43 [23 36 271 556 42 Þ 
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| By Decimal Multipliers. | | * 
To be added to, or ſubtracted from, according to its Title, | EXAMPLES of the USE. 
the preceding Compound Variation. 1 | 
, 2 C. IF nenn | — 
. BG 0. le Pe- Argument | | THE Maximum of the foregoing Equation is the 
rig. and Apog. OO. Sun's Mean ANOMALY | fame as it is determined by Dr. Halley, the Sun being 
Arg. ) a ©. Sins and Degrees.” 7— | in Perigeon ; wiz. 2 . It ſubtrafts from the Mean 
Si — and Degrees 5 FOE Variation in the Firſt, and Fourth Quadrature, of the 
— = - 5 : Sun's Anomaly; and add: to it in the Second and 
* UI eee | Arg. T, ; "uy It is, when the Earth is in Aphelion, 1“ 54", 
Fete pro- ny. 
Per. = [a Xs xrs  xrs [XN per- The Readineſs or Facility of working by theſe 
I Ke 405 5 Dec. | Dec. Dec. Dec. Dec. Dec.] 0104p kr at leaſt, to that by the Lo- 
o | __o[ 107107] ,92 801 ,48] ,o2] 49,86 30 8 8 
I 4 109 tos 92,80 „47, oo ,51] ,87] 29 EXAMPLE I. 
2 111103 ,92] ,79] 45] ,o2] 52] ,88] 28 d 2 © 10˙ 159. Sun's Anom. o' os. 
3 13112101 „921,781 43 041 „54 5891 27 FF I 
4 | 281114] 98} 92] ,77] 41] os] 55] 89] 26 [| Grit. M. Var. 35 10. Eq. of Var.124 — 
5_|_221216| 951} ,92| ,76] 40] ,07] 56] 90] 25 || Correftion — 1 54 Dec. xr. ,92 
6 117] 921] gi] ,75] ,33] ,og9] 58] ,91] 24 * | 
7 119] 89]] „91 „741,36 ,1o 59 91 23 Preſ. Var. 33 16.. C. _ n $1 
8 120] 86 ,g1] ,73] ,35] ,12| 60] ,92| 22 | 111 3 ay. wy 
9 121] 831] 9723414629221 3 FT ——30"49 1 
10 122| Boll goſ .71Þ ,33] ,16] ,63] ,93| 20 __ * * . 1 
— — 1 
11 1231 77 290 „7031 18 65 94 19 G M. Var. 207 107% Son 2 Far. Aj k 
12 123] 74 90,69 ,3o| ,zof ,66] ,gc | 18 nant Yb dhe 3 2.3455 as 
13 124 70 90 68 28 2168 ” 17 For Sun's M. Anom. | 0242. See P. 73, C. 1 
I 124 589 ,67] ,26] ,22]| ,6of ,g61 1 . TIEN 14 
if 124 _62 89 66 2 6 24 ax — 15 Preſ. Var. 330 167 | 2502 2 „ Halley. i} 1 
16 124] $81] ,89 05] »24 251714 97114 1 
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40 
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54 

58 

— 

as Correction — 1 54 

741123] 50/88 ,63] 201,281,737 12 EXAMPLE II. See Page 72. 
19 | 771123 588 ,62] ,18 

80 871,612, 32,76 810 ) à 0 o. 259%. Sun's Anom, 3* 269, 

83 

86 

39 

92 

25 

98 

101 

103 

105 

107 


22 120 86 ,59] 14] ,36| ,78| ,99 M. Var. 26/56”. Eq. Var. gg” + 
23 I 19 586 55 212 371 79,99 Correction + 40 Dec. Xr. 542 
24 117 85 »57] »10] ,39] ,80| ,99 


1161 22 85 »55] »0©9] „,s [1,00 Pref, Variation 27 36 . C. 190 


* ® 
os a —vY S 0 — * FS 
__— A „ 
fin - . 8 


— | 8 Comp. Var. 
26 I 1 87 54 — 42 — 1,00 See P. 73, for Halley's 5 + 28/ as 
: 27 | 112 , 3 552 20 343 3 1,00 ati 0 ? i 
” 444 4 . $4 4 Mean Variation. Correction + 39%,g0 = 0 40+ 


Lo. Log. 
| M. Variation 26/56” | 3479 Cor. V. +29 21 
| For Sun's Anom. | 9896 See P. 73, C. 


O - 


Arg. 5 14 Xrs[XrsXrs| Xrs[Xrs | Xrs Arg. preſ. Variation 27 35 | 3375 + « Hally. 
pro- — — pro- — 
per. | 


8 
SJ 
ele er = 


WY 111101 91 8] 7 5 a Correfion + © 39 | 
Conſt, As 35 10” t toll QUrberziſe. According@o the logiſtical Logaruthms for corretting Halley's Mean Variation. 

124” :: ſo any M. Varia- E = Minutes and Seconds in any Equation of — oy x eo in Octants. 

tion : to Dif. in Seconds Gi 87 = the Sexageſimal, in Minutes and Seconds, anſwering to Lo. Log. Sun's mean Anomaly, 

of a Degree, to be added en 1% — the little Equation in Minutes and Seconds to be added to or ſubtracted from E, according to JiQ, 

to, or ſubtracted fi om, for the Variation in Perigee or Apogee, reſpectively. 

the preſent Mean Varia-] / == Equation of Corre&ion, ſought, in Minutes and Seconds, to find m ? 

tion, for the Variation ; 


* . S/ | 

in Perigee or 8. | R : — . 

in the — wh. By Halley E/ x To © E' Tn. Hence, by Tranſpoſition and Divifion — — 8 16” 

D 3 ©, reſpeRively, & Ferig. 37 14 
As Eq. YaQ : to Cor, | 


M. Var, to © An. :: ſo 
1:to Xr, Halky. YaQ 
0* 259 Eq. 95”, © An. 
3* 260 Cor, 39% and 39” 
— 95,41, Sc. r. 


: Dit. 607 
That is, 8“ Dif, 607, * =n= — — Low (where E/ = 350 10%, / = 2/47.) 


EXAMPLE. To find the MuMiplier for 2* ge Sun's Mean Anomaly ? 
Lo. Log.|Anſwering to 
To which An. P. 7 


» is oog1] 58/ — 213 ==,35, Cc. nearly as above. 


a H 3 XI. 
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to the EcLiyT1C. 

398 C.: 

Arg. ) in Orb. a 8 1 eq. 
5.6 17] 28)» 
gf —|— | — 18 
7 TITTT Tale 
o of 6 270 230 
110 14]6 9g] 5 55129 
210 29] 6 15] 5 47]28 
3] © 43] 6 21] 5 39]27 
41.0 55] 6 27] 5 30126 
5 1 12] 6 32] 2025 
6] 1 26] 6 37] 5 10124 
7] 1 41] 6'41] 5 of23 
8] 1 55] 6 45] 4 50122 
gf 2 9] 6 48] 4 39]21 
100 2 23] 6 51] 4 28120 
1112 374 © 5441719 
12] 2 50% 6 5c] 4 5118 
i313 3] © 57] 3 537 
14] 3 16] 6 57] 3 41016 
15] 3 29] © 57] 3 2915 
16] 3 41] 6 57] 3 16114 
17] 3 53] © 57] 3 2113 
18] 4 5] 6 56] 2 Fon 
19] 4 17] 6 54] 2 37 
20] 4 28] 6 51] 2 230 
21] 4 39] © 4%} 2 99 
22] 4 50 6 45] 1 55] 8 
23] 5 o 6 41] 141] 7 
24] 5 10] 6 37] 1 26] © 
25] 5 20] 6 32] 1 12] 5 
26] 5 30] 6 27] o 58] 4 
27] 5 39] © 21] 0 43] 3 
28] 5 47] 6 15] o 291 2 
29] 5 55] © 9g © 14] 2 
zo] 6 2] 6 2}o oc © 
Si +1 +] +13 
a — — a 
8 | 11.5 | 10.4] 9.3 | © 


Mean REbvcT1ion -E- 
QUAT1ION of the Moox 


to the Table of Variation, 


Note, The Seconds of Re- 
duftion, above or below the 
mean Reduction, are com- 
penlated for, or thrown in- 


P. 50, together correſpond- 
ing with the preſent Inc/ina- 


tion of the Moon's Orb. 


For, as many Seconds in 
the true compound Jariation 
are omitted, wiz, 24", as 
Dif. between the Mean, and 
greateſt or lealt Exceſs a- 
mounts to. 


2 


———— | * | | 
- MOON's Mean LATITUDE. 


At the mean wn) 77 en of her Orbit. 


Argument, D in Orb. from the Node 1 eq. 


Signs Arg, 


o. N 1.N 2. N 
8 Dil. —oi f.. bir 
Leis IS $111 $58 0! 
v o / H}1 HT 110T EO TT TT 
oo o © 2 34 27 35 
It © 5 220% 3 2 38 42/4 3% 4 29 4 1 
2] o 10 45]? 22] 2 43 18] PP] 4 32 16 34 
31% 16 7? 2202 47 go[t 37] 4 34 461; 32 
4] 0 21 29]? 420 2 52 20ſt 28/4 37 10]; 16 
$0 26 51 2 56 45|* ] 4 39 29] ? 
6 5 21 —14 241 2 14 
o 32 120 2% 3 7 off [T 4143], 
7] © 37 32]? 2o| 3 5s 2804 494 43 52], 2? 
0 42 52]: 13 9 4501 17] 445 560. + 
9] 46 11]? J 3 13 5804 3] 4 47 551, 39 
who 53 29Þ [318 7|* 94 49 49] 5? 
uſo 58 46]? J 22 121+ 5451 36]. # 
12 4 3] 1 3 26 14] [453 19] 15 
1311 9 18]2 5 3 30 131? 59] 4 54 57]; ? 
14] 1 14 3212 1103 34 717 54] 4 56 29}, 3 
is] 1 19 44Þ | 3 37 58Þ 5'[ 4 57 56" 7 
1672 5512 of 3 41 44]? 4*[4 59 16]; 70 
'7] 1 30 41s 93 45 2712 #3] 5 © 32]! 22 
Bl 1 35 1202 {1 349 53 3] 5 1 4a, © 
19 1 40 1805 3 52 403 3805 24604 
2eſ 1 45 22]? ess U 3 4512 99 
21] 1 co 25 325 0.36 
TREE EEE EEE: 
23]2 230 86 4 6 1313 '*|5 8. 92 5 
2402 5 wht 5% 4 9 260535 6 40 39 
EI Ee i 5 
26] 2 1 175 I 3 4 3 
N EB. 
28 2 24 39Jf 1% 4 21 29] 5405 8 160 4 
29] 2 29 23] / 4 24 182 5 8 2412 K 
30] 2 34 447 + 4 27 22 +4]; 8 281? # 
>| 11.8 10. 8 9.8 
8 | Dif. Dif, |-———| Dif. 
S 8. N 4 N ? 3.N WY 6 
Fx. 1. Arg. Mean Lat. 97. NM. Lat. 5% 87287 F. 
Arg. Equation 1 Eguat. — 8 52 N. 
True Latitude) , . 4 59 36 8. 
Ex. 2. Arg. M. Lat. 2 10%. . M. Lat. 4 49 49/N. 
Arg. Equation | tab "wg Equat. ＋ 3 44 N. 


True Lat. D — # 


— — 
Note, o. 1. 2. N. A. 


3.4 
N. A. North 


. 5. N. D. 
Aſcending 


Correſponding together with preſent I 


| $3 33. N. 
elite? »'s Orb, 
Signs Arg. 


N 


— 
6. 7. 8. 8. A. 
9.10.11, S. D. 


S. A. South Aſcending. 


N. D. North Deſcending 5 8. D. South Deſcending. 


QUATION 


er 


of the Moon's 
Mean to her True LATI- 
TUDE, for the preſent In- 


_ Clin. of her Orb. C. 
Arg. 2 ha — torego. Ar. Lat. 
NI 1.Nſ2.NTE 
oe 

6.817. 818.82 
enn 
o 427 7 40 35 
2231133175 [291 
18447 49 28 
o 28 1449 754 [27 
o 37 [457 | 7 58 [26 
0 465 418 2 25 
oO 55 [5 1218 6 [24 
1415 198 9 [23 
114 | 5'27 | 8 13 (22 
1235 3418 16 [21} 
132 | 5 41 s 20 J2of 
1411548 135 23 [ig] 
150 5 55 | 8 26 [18] 
15916 2 18 29 [17 
2 816 918 31 16 
2 17 [616 | 8 34 [ig] 
2 26 | 6 22 | 8 36 14 
2 35 629 | 8 39 [13 
2 44 | 6 34 | 8 41. [12] 
2 5316 418 42 1 
311.6 42 |8 44.10 
310 6 538 469 
3196 59 8 478 
327 [7 41887 
335 7 108 496 
Ee. 
3527 21514 
4117268 523 
41917318 5242 
417 [7368 52 [nu 
427 LZ. 40 |8 52 | o 
11.8 0. 819.8 > 
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INL NIZ. N 2 


Nete, The Arg. of Mean 
Latitude and Argument of E- 


quation being 


Same 


reſpectively: correſponding 
with the pre/ent Inclination 
of the Moon's Orb. 

> Increaſing and dimi- 
niſhing the above Eq. in 77. 
plicate Ratio of Sun's Dilt. 
will be nearer, wiz. of! 27" = 


DiF. 8 Name 
the Egual ion will be = 


at a Maximum. 


NæN, SKS 
N&S, Sc N 
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Mean Horizonrat PARALLAX of the MOON, 


I. EquaTioN 


II. EqQuaTioN 
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I 


EXAMPLES, 
in and. out of Syzigies. 


* Equation — 1 42 


—— 


EXAMPLE I. 
Equated Anom. o 09, DA 
o o true. 
Mean H. Par. 54! 10” Y ME. os oo 
Equation — 42 


True H. Par, 53 28 C. 


53 29 J Halley, 
Eq. An,0%00 YaOQ) 3* } bo! — 


M. Evection 6 142 + 


Mean H. Par. 


— 


54 10% 
Equation — 18 


True H. Par. 53 52 
33 32 


EXAMPLE II. 
Eq. An. 6%, 9 à © 69 
M. Evection 65 

Mean H. Par. 60/ 25” 


Equation ＋ 42 


9 . 
Halley, 


of — 
424+ 


True H. Par, 61 7 
61 7 

Eq. An. 66 Y aQ 95 
M. Evection os 


0. | 
Halley. 
4.2 — 


; 


Equation 1! 427— 
Mean H. Par, 60/2 % 


True H. Par, 58 43 [C. 
58 43 J Halley, 


EXAMPLE III. 
C Halley. 
An. 5 180 

[050 Eccen, 
Mean H. Par. 60/ 25” |6o/17]1* 150 
Evec. 3% 197+ 1 OA 
5304˙15 30 Apog. 


—— 


Eq. An. 6% 09, Tr. 


=> 


True H. Par. 59“ 56% 59/5 5 


1 
— 


5 

EXAMPLE IV. : 
Eq. An. 3519, ) 30 3%0% —1! of 
M.Evec.3%039/ .... +0 4 
Mean Hor, Parallax 57 22 


— — — — 


True Hor, Parallax .. C. 56 26 
By Halley .* 0 56 26 


We ſhall ſhew the Reduction 
of theſe Arguments of Parallax to 
Halley's and Halley's to theſe, here- | 
after : Or, taking + for the proper, 
and — for the contrary Sign, 


O — | 
His An- Tree. Eq. ＋ 2 EA. Ap. 
His 
[= Our 


in Syxigies. of 's hor. ] of - J's hor. 
entricity 55050 to the middle State of her Orbit. Parallax. Parallax. 
Her Mean Diſt fr. © being 1000000. C. 2 C. C. 
Ag. Moon's Mean Anom. 8 <q. or eq. by the 8. E. Mean F. 4rg. )'s true 
or M. central Equation, only. vection. 5 .a O. | 
- | > 
=] $ig. ol sig. 1| Sig. 2| Sig. 3| Sig. 4Jsig. 5 IAE 
oY Yo pany pcs eee 
— — UE 
> * <p + + 7.4 - >| T 
ST TIT TI TITTITTIT Eee 
[54 10[54 35|55 4457 18158 52160 1] 30||_o[42[36|21 [[_o[15[45| 30 
"1154 1054 37155 47157 22158 54160 2290 1142135] off of 16149] 25 
2154 10[54 38]55 50157 25158 57160 4428 2142[35]19Þ ©] 17149] 28 
354 10]54 4055 5357 28159 of60 5127) 31421351180] of18[47]27 
4154 10]54 42[55 56157 32159 2160 6126 4[42]34]18}] 1119147] 26 
$154 11054 44155 59157 35159 5102 _7Þ25Þ} 5142134171 [20148] 25 
5154 11154 46756 2157 38159 886 g]241] 6434714214924 
7154 1154 48056 5157 41059 1060 10230 714033161 225023 
8154 12154 5o[56 8157 44159 13160 111220 8413 15122386122 
9154 1254 52156 1157 47159 16 60 1321 91403315 2[24152[21 
10841284 54155 14]57 51159 18160 14/2 1o[4i]32]14)}_2[25}52[20 
11154 1354 56156 17]57 5459 2060 15] igh} 11] 41] 320 14]] 2126153 19 
12154 14] 54 58]56 20157 5759 23160 A 1214003113 3027154115 
131454 14]55 1056 23158 959 25160 17} 17Þ 130 4o[30]i2fÞ 30 28[54þ 17 
14454 15155 356 27153 359 2860 18]16}14[4e[31]i1ÞÞ 4] 29] 550 16 
15154 16]55 5156 30]58 6159 31160 19] 15} 15]40[ 30Þ 1oNf 4] 30[55Þ 1's 
16154 1755 7150 33153 959 33100 19114} 16040[ 30] gf 5131156114 
17154 18] 55 10056 36158 12159 3560 2013740029 gff 5133156113 
18154 19]55 1255 3958 15159 38160 21112] 18]40[29] 8Þf 6134157112 
1954 2055 15156 42158 19159 40[60 211913928 7 6]36[57] 11 
2054 21155 17150 46158 22159 42160 225108 20039127] 6NN 7137157110 
21654 22155 1956 4958 25[59 4460 22] 9239266 5i} 7138158] 9 
2254 23155 22156 52158 28159 46160 23] Bl} 22[39|25| 5 8139588 8 
2354 24155 25150 59158 3159 48160 23] 7|1| 23138]25| 4 9140158] 7 
42454 25]55 2756 59158 34159 5060 24] 6} 24138[24| 40459 6 
25|54 27155 _30p57 3158 37159 52160 240 0 25137124] 3 [141898 
2654 28055 33157 ©|58 40159 54160 24] 4] 26137]23] 3} 1114259] 4 
27154 3055 39157 9158 43159 56160 25] 327137123] 2|} 12143160] 3 
28154 32155 39157 12153 46159 57160 25 z|| 28 36]22] 1} 1314360] 2 
2915+ 34Þ55 42157 15155 49159 5960 25] 1291 36[22] 101414460] 1 
39|54 35155 4457 18158 52160 160 z5| © 30]30]21] off 15] 45[60] © 
{| Wk Is AAA 
. Se. ol Sie. RR TEA 
8 N ig. zig. ig. ig. AMI fs wb wat mes 7 
5 Sig Sig · 10 Sig 9 Sig. 8 Sig. 7 [Sig 6 1 {1 F 1 3155 
The above Mean Parallax, in Syzigies, and that in Horizontal Parallax 5 to her 
all Poſitions of the Moon and Sun, or in any State of horizontal Diameter, 
the Moon's Orb, adds to the apparent for the true Alti- 550 40% to30/ of La Caille. 
tude of the Moon; and conſequently /ubtra#s from 55 o to 30 O Mayer. 
the apparent for the true Diſtance from the Vertex, 50 48 to 33 27 Halley. 
and the contrary. 57 20 to 31 30 Newton, 
N. B. p equated Anom. — ) à © ſame eq. = An. Arg. where 1 Eq. Ap, 
Mean Anom. — 2. An. Argument = Mean Evection = 2. M. Pl. } 40 — 9's M. Anomaly. 
D equated Anom. — An. Arg, = DA ©; the D's PI. being the ſame equat, with )' Anom. 
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Þ only is concerned. 
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EXAMPLES of Computing the Trae PLACES of the SUN and MOON. 


—_— i. — — 


A f To find the SUN's true PLACE, 
For the SU N's True PLACE. RULE, Collect the mean Longitudes of the Sun, and bis Apo- 


— — 5 5 gee ; ſubtratting the Latter from the Former, for the Sun's mean 
Mean Time. Sun's Lon 2 Sun's .. Anomaly ; to wobich — the Equation of the Sun's Center, which 
1733 | 9* 209 5% 18 Kn onnected with the Sun's mean Place, according to its proper Sign, 
May 27 | 4 24 53 25 . 25 ves bis true Place, for Mean Time, required, With which Place 
Hours 20 49 17 ol onne@ the Mot. equal to the Equation of A. to M. Time, for Q's 
M. 27. S. 53 r W . Place, apparent Time, required. 
EP ES 1, 37 La Equation of apparent to Mean Time. 
Mean Place O | 2 16 42 9 2 16 42 9 For the 
Equation O Center ＋ 41 50 iz 8 24 26. . | Sun's Mean Anomaly 7 + 2" 479 
True Flace © | 2 17 23 59 7 = 37 (23 1 Frey Pl. true , 4 23 | By Tab, P. 20. 
uat, A. to M. Time . — otion correſpondent, bſol. FT AtoM aer — 
Eq . 5 Bs 4 hs Font Mew Time + ? 36 F = ,. 3" 57% of Deg.M.Mo, 
For app. Time, as above | 2 17 23 55 | very nearly, + Or proportion the Degs by the tr. diurn, Mot. 577 14”. P. 195, 
For the MO O N's True PLACE; 
To find the MOON's true PLACE, 
Mean Time Moon's Longitude. Moon's Apogee. Moon's Nede. 
29423 „ „% „ qa” j] - 6% noo. ug” 297 8s 80 287 6 RULE, Calle the mean Longitudes of 
—— tbe Moon, her Apogee, and Node, and then 
May 27 | 4 16 5 ; 43 16 a2 37 3 onnelt the Equations, from the ſeveral A.- 
Hours 20 10 58 4 5 34 2 39 uments, as on the Left, and below. 
Ms 27. % $3 * N LF The D' Ap. 1 eg. is firſt ſubt. from 
— 7 49 47 D Place 1 eq. for finding the M. Anom. 
1 1 —y _ 8 - _—_ = eg. Anomalies, and Arguments, and is laſtly 
Fquat. 1. „. +> os — dded to ) P/. 10 %. for ber Orbit Place. 
x Equated |o 29 9 33 E ec 6 37-18: 
8 Apogee —| 7 7 3 6 | Moon's Apogee, 1 eq. o 26 19 42 D Orb Long. P's Lat. 
D Mean Anemaly |] 5 22 6 27 3 6 a7 4 25 44 45 NI. p inOrbà g. I. Arg. Lat. 20537 26 
6 leſs Equations + © 22 2 20 41 46 .. . | 2 © 3 p' Apogee. z pa —I. Ar. II. Arg. Lat. Eq. + 9 
D Anom. 7 Equated | 5 22 6 49 3 1 24 41+ + + {MeanEvettion, Des true Lat. N. D. 3 1 35 
Elliptic Equation VIII. — © 55 42 — © 27 29 . El. Eq. & 6leſs Eqns, 
d Anom, 8 Equated | 5 21 11 7 1 IX. Arg, of Eve&#ion. Horizontal Parallax p to h s horizontal 
Evection Equation IX. | — 1 20 26 PE Diam. 607 48” to 330 27”, Or 607 to 337%. 
* Anom. 9 Equated 5 19 50 41 For Corr. of Arg. © M. An. Arguments Equations. 
Comp. Var. Equation X. M. Variat. J L.L.0226.P.73.] No. | of Equation J—— = wy Arguments, 
= 35 54", corr efted 1 9 or,-114 5; Eq.122”, X r,36 * 0 431 AT. - O 29 17023 50“ 
Y true Equated Anom. | 5 19 16 432 Mean H. Par, 6of 227} II. ;” ww lg is]. LL NSRT #2. 
Apog. 2 Equated +|7 7 3 6 IBy IM. Exec. Eq. +0 1 III. ] 6 16 50% 26|... JOaY) Ap. 7 10 20 53 
— — 4b. I tr. 3 QEq. —0 37 | IV. 4 5 2] + + « | © 49 | or Argument Annual. 
» ane —_—— o 26 19 38 [Page 838 A f oo 54 7 ITS TN 3 Double 2 20 41 46 
Reduction 4 20 XI. 53s rue Hor. Par. 59 4 . . 0 7 
Equat. Preceſ. P. 33. . By (P. 78) Halley co 47 | VIE E I. A. M. © 25 45 
4 D in Ecliptic | P 26 26 27 D Anom. 9 Eqjuated s 19 313 2916 1 
3 Obſerved | 1 26 26 16 — © a )'s Ap. or Ann. | Arg. = 5 39 [II. Arg. Eq. Lat. 3 23 15 
Error 1 0 11 77 MR | X. 10 9 30 + | © 22 | 6 ½ Equations. 


me — 8 20 Halky"s Tables. 28 25 


N. B. The J's obſerved Longitude above is corrected by ＋ 14%, according to Sun's Longitude to Mean Time above 2 190 24! 69% 
the Precept in the Preface to Dr. Halley's Aſtronomical Tables ; being the Dif, of Equation of Preceſſion, Page 33. 4 20 
the app. above and true Semi-Diameter of the Moon, in Leng, or R. A. at any — —————s 
Time, with Reſpect to ps Alt. and Lat. or Declination: Dr. Halley having Sun's corrected Place: 2 17 24 19 


deduced his lunar Places, in obſerving either Limb of the ), from her app. inſtead of her true Diam. at thoſe Times; 

 6o'g8” to 33027“ isas 607 to 33/, for the horizontal Parallax to the hor. Diam. of the Moon, being as 1 to ,55, Hence the conſtant Log. 

Log. 2596 being added to the Log. Log. of the hor. Par, will give the Lo. Log. of the Moon's hor. Diam. Or 4, -+ 18 of that Half, of the 
horizontal Parallax = horizontal Diameter of the Moon. 

Lo. Log. | Or, Y*'s hoy, Par, 59! 46” = 59,76 

EXAMPLE, Moon's horizontal Parallax 59/ 46”] 017 - 155 r. 

a + 2596 5 1 +. + 29 5 — —— 


* =: a 32/868 
Moon's horizontal Diameter 32 52 2613 | 520% 
D's hor. Diam. 32“ 52# as before. 
For common Uſe, where great Exactneſt in the Moon's Place is not required, the 6 leſs ations, II, III, IV, V, VI, and VII, may #% 
emitted, as amounting but to few Minutes; in the preſent Inſtance but to 4+ 22”, And the I, Vin, IX, X, and XI Equations (the laſt being tht 
Redw&ion-Equation at a Mean) will be ſufficient. 
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REMARKS on Mr. MAYE R's ACCELERATION of the MOON's MoT10N, 


Mr. MAYER having ſaid, that by comparing ſeveral Periods of Eclipſes together he is aſcertained of the Moon's Motion being guicker now 
an in former Ages z and that in 60 Years it is 1/ 9“ faſter than Halley's or our Tables repreſent it, I had therefore a Mind to try, whether 
from ſolar Eclipſes (whoſe Beginning and End are much more accurately determined than lunar Ones; and which, if central, or nearly ſo, the 
Error of a Minute in Latitude will not make any ſenſible Error in the Scruples of Incidence) I could collect any Acceleration beyond what the 
preſent Tables repreſent, 


For this Purpoſe, I took one Period of 54 Years and another of 72 : The frf from 166 1 to 1715; the other from 1676 to 1748. 


Equal Time at Greenwich. 
March 10, 1661, Hevelius obſerved the End of the ſolar Eclipſe at Dantzic ., . 11 16" 210 


Moon's Longitude obſerved , , 119 4& 97 


Error of Computation ＋ 5 1 
April 15, 1715, Dr. Halley obſerved the Beginning of the total ſolar Eclipſe . $h 2m 405 Way 
— Moon's Longitude obſerved , 8 11 20of 17% 1:8 
Vears Diſtance. Error of Computation — 2 1 
June 1, 1676, Hevelius obſerved the End of a ſolar Eclipſe , . . . . 10h 23m 409% 14 
yr pa Moon's Longitude obſerved , . TI 219 267 177% 1 
+ Error of Computation — g# | i! | 
July 14, 1748, Dr, Bradley obſerved, at Greemwich, the End of a ſolar Eclipſe . rab 25m 489 4 | 
— Moon's Longitude obſerved . . N 30% of 37” 16 
72 Years Diſtance» Error of Computation + 11 bh 
According to Mayer's Hypotheſis our Tables ſhould have loft in 54 Years , 17 27 1 | 
But by the foregoing Computation the Difference is only ., , — 9 


According to the ſame Hyporbefisin 72 Years, our Tables ſhould have 1% 17 237 9 
But, by Compariſon of the Computation, they have gained . . 15% 


cConſidering the Diſiance of Time, between Hewelius's Days and Ours, and the great Difference of the Meridians, the near Agreement | 
in Computation, as well as Nearneſs of Obſervation, is ſurprizing, after ſuch a long Period of Time ! 
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. 

I am ſenſible that theſe Obſervations are too few to ſpeak with Certainty upon; but they give one Reaſon to hope that the Mean Motions 

in this Age do not much differ from thoſe ſet down in our Tables though the Acceleration of the Moon's Motion, for former Ages, appears — ö 
more evident, as we have ſhewn, and allowed for, further on. v ©, N 

| þ 


An Accounr of the foregoing TABLES, 


THE Radical Mean PLACES of the SUN and MOON, (diſtinguiſhed from Mean MOTIONS) are fitted to the Beginning of each Julian 
Year, in the Old or New Style, as expreſſed, anſwerable to December 31, at Noon: Except thoſe Radical Mean Places for the Leap-Years, which 
are advanced by a Day's Motion, anſwerable to the 1ſt Day of Fanuary at Noon; and on which Account 1 Day and a Day's Motion is to be | 
ſubducted in the Computation for Leap-Y ears; or x Day leſs taken out for, in the Months of January and ety as being the ſhorter Method ; 
inſtead of adding a Day and Day's Motion for all the Months after February, according to the old Method in all former aſtronomical Tables. 
The mean or middle Motions, in reſpect of Time (diſtinguiſhed from the radical mean or middle Places) are every where proportional to the 
Differences of the radical mean Places, in Revolutions, Signs, Degrees, Ce. for different Points of Time. | 
The radical mean Places and Motions for both Old and New Styles are inſerted to ſuit the Purpoſes of Computation for Time back (before the 
New Style) as well as for Time forzvard, ſince the Account of Time by the New Style, was eſtabliſhed, By this Means the Computer firft 
reducing the Date of one Style to the other, may make a double Computation correſponcing to either Style, and thereby find the Agreement in 
the Reſult of both Methods, when great Certainty or Accuracy is required: Or finding a Diſagreement of both Methods, he may proceed to detect 
bis Error, and diſcover Truth in the End. 
The 99 Julian Years Motion, ſuited to both Styles, and never before contrived, ſerve for adding to or ſubtracting from the radical mean Places 
of the SUN or MOON; according as the Time for the mean Places ſought is forward or backward, reſpe&ively, of the Time for the given 
Radixes ; being the ſberteſt Method of Computation that can be put in Practice, eſpecially with the Motions for each Month-Day, as we have 
annexed to it; there being only one Addition or Subtraction of two Lines, and then one Addition of another Line to find the mean Place of the 
SUN or MOON, for any Day at Noon; whatever may be the Number of Years backward or forward of the preſent Year, 
| But we have given the Radixes from 1652 to 1752, O. S. when the Style received Alteration by Act of Parliament, and alſo from 1752 t 
18 52, N. S. for determining the radical mean Places of the Sun or Moon, for any Day at Noon, in any Year Old or New Style, of thoſe Inter 
vals, by one Addition of two Lines, only. 

We — alſo given the radical mean Places of the Sun and Mon, at the Beginning of every Month, or End of the former Month, (except givin 
them for January 1, and February 1, at Noon, in Leap-Years) in the Years 1600, 1700, and 1800, O. and N. Style, by which the mean Places 
of Sun and Moon are had, for any Day at Noon, in any Year of thoſe Centuries, by the Addition of three Lines; namely the Radk-Line, 
Line of tha Wear's Motion, and Line of the Day's Motion, in that Year ; whereby the Reſult of one Computation may be proved by the other, 
correſponding with the Dates of the different Styles, 

The Motions of the Sun and Moon are alſo given to the Beginning of each Month in the Year to be added to the Radixes, .anſwering to the Be- 
ginning of any Year, Old or New Style, and to which the Motion for the Number of the Month-Day is to be added, for the Sake of Variety, 
and antient Cuſtom. ö 


And EXAMPLES of the USE and PRACTICE, of all theſe different Methods of Computation, are exhibited at the Bottom, or on the 
Sides of the Pages at the Beginning of our Work, to make them clear, and undoubted. 

There are different Methods and Tables, for proportioning the Difference of Equations: So that the Computer may take his Choice of that 
Method which ſuits him beſt. This is a new Improvement we have made which was much wanted, to facilitate Computation, and give Eaſe to 
the Attention. We find, by Experience, that fince Sexageſimals may be reduced, at Sight, into Decimals, {ſee P. 14.) that multiplying the 
Difference of Equation, by the Difference of Argument (reduced to Decimals) finds the proportional Difference to be added to or ſubtracted from 
the firſt Equation, about as ſoon as the Logiſtical Logarithm of one of them can be found (turning over Leaves) and greatly eaſes Attention, be- 
yond any other Method, But, for thoſe who are not expert or ready at Multiplication, they may uſe the Tables at Pages 2 56, 257, 258, and 
259, with great Facility and Quickneſs, 


Our Table, at Page 13, is a Novelty, firſt thought of; but proportions not ſo quick as thoſe juſt mentioned. 


|. . The + —_ the ſolar and lunar Places and Motions are fitted to Mean Time; to which Apparent Time muſt be always reduced, in applying 
4 Ule dy % 1 ables, 7 
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56 Te ROYAL ASTRONOMER 


T k 5 or COMPUT EE 
PaxczyT I. To reduce the Apparent to equal TIME and the contrary ? 
By Tb. p. 19. T:ke ot the Equation, atonce, franding under A, correſpondent to the Sun's true Place, and according to its Sign, + or —, 
a Id or ſut tra it, to or from the apparent for the Mean Time. Or if the Mean Time is given, take out the Equation ſtanding under M, corre ſpon- 
dent to the Sun's rue Place, and according to its Sign, + or —, add or ſubtraF it, to or from the Mean for the Apparent Time, required: being 
the Converſe of the former Equation for reducing Apparent to Mean Time. | , 
' Ornenawise, By Tab. f. 20, take out the fe Equation correſpondent to the Sun's Place, under A, or M, according as either the Apparent 
jor Mean Time is given, tv be reduced to the Time required, and ſet it down with its proper Sign, + or -; then take out the ſecond Equation of 
Time anſwerable to the Sun's M. Arcmaly, under A or M, correſpondent to the Apparent or Mean Time given, in the ff Equation, to be re- 
ary to the required Time, and ſet this 2d Equat. down with its proper Sign, under the ½ Equation z theſe two Equations connected together in a 
um or Difference with the proper Sign prefix'd thereto, (adding the Equations together, if of /;ke Signs, and putting the Sign of either to the Sum ; 
or if of unlike Signs taking their Difference, 1 wap. the Sign of the greater Equation to that Difference) will be the Abſolute Equation of Time 
required, to be added to or ſubtracted from the Time given, according as its Sign is + or —, for reducing it to the Time required, 
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Pac. II. To compute the true PLAcs of the Sun ? 
Auos the Radixes of the Mean Places, ſeek the Radrx to the Year in which the Sun's true Place is required, (if of modern Date) and ſet down 
the Sun's Mean Place and Apogee, in diſtin Columns for the Beginning of that Tear; then add the Mean Motion of the Sun and his Apogee, for 
the Month, Day, Hour, Minute and Sccond in that Year, the Sum of which will be the Sun's Mean Place and Apogee to the Mean Time required. 
Os, if the Year is far tack, or forward of the preſent Date, ſet down the M. Places fer any of the Centuries q ou will find in p. 8, and afterwards 
ſet down under them the Mean Motion of the Sun and his Apogee for the Years fince, and under thoſe the Motions for the Day, Hcur, &c. ſince 
{thoſe ; the Sum of which (rejecting Revolutions) will be the Mean Place of the Sur, and of his Apogee for the Mean Time required. 
Or, if you can find the Century, in the Montb-Page 10, take out the Mean Places to the Year and Beginning of the Month, then ſubjoin the 
{ Motions for the Year, Day, Hour, &c. fince that Century; and the Sum of which will be the Mean Place of the Sun and bis Apeger, required. 
See Exam. p. 10 and 11. h 
NOW, Gan the Sun's Mean Place or Long. deduct the Place of his Apogee, and the Remainder will be the Sun's Mean Arcmaly; with which 
(from Table p. 12.) take out the Equation of the Sun's Center (by making proper Proportion for the Diff. of Equation and Diff. of Argument) adding 
or ſubtrafting it, to or from the Sun's Mean Place, according to the Sign of Equation + or —, and the Reſult will be the Sun's true Longitude, 
for the Mean Time, required. See Example p. 54. You may correct his true Place, thus computed, by Table of Preceſſion, p. 33. 
Pac. III. To compute the Mean and then the true PLACE of the Moon, | 
FROM among the Radixes of the Moon, as of the Sun, ſet down the Mean Place of the Mon, her Apogee and Node, in diſtinct Columns, 
drawing a Line under the radical Mean Place of the Nede, Then ſet down in each of theſe reſpective Columns, the Mean Motions of the Moon, 
Apogee, and Node, for Time fince the radical Time and Places. Collect the Mean Longitude or Place of the Moon, and her Apogee into two diſ. 
tin&t Sums, in like Manner as the Mean Longitude and Apoge? of the Sun is collected, by the foregoing Precept. But the Mean Motion of the 
Node being retrograde, you muſt collect the Motions of the Node into one Sum, fince the firſt radical Time and Place, and ſubtract that Sum from 
the Node's radical Mean Place, under which a Line was drawn, and the Reſidue will be the preſent Mean Place of the Node; as the Sum of the radi- 
cal Mean Places and Motions of the Moon and Apogee, before collected, will be the Mean Places of the Moen and Apogee for the Mean Time required. 
Pazxc. IV. To apply the Moon's EQUATIONS to ber Mean PLACES, to find her true PLact, 
1. FROM p. 44. (Having computed the Q's true Place ro the Mean Time for which the J's tive Placeis required) take out I. Equation of D. 
Apogee, and g, according to the Argument of O's M. Anom. and ſet down their reſpective Quantities and Signs, under their /ike in the Mean 
Motions, which added and ſubtracted, as required, the Reſult will be the Moon's Place, Apogee, and Node, 1 equated, 
2. Deduct the Y's Apogee 1 equated, from ps Place x equated, and the 's Anomaly 1 equated will remain: with which connecting the 6 
leſs Equations, taken from their ſeveral and reſpective Arguments, the Reſult will be the Moon's Anomaly 7 equated, | 
3- With the Argument of the Moon's Anomaly 7. equated take out (from pe 43) the Mean Central Equation, which (with its proper Sign) 
connect with the y *s Anom. 7. equated, and you will have the Moon's Anomaly 8 equated, 
4. From the )'s Anom. 1 equated deduct 2 © a ) 's Apogee, or twice Ann. Argt. and the Remainder will be the Mean Evection; with which 
M. Evection connect (with the proper Sign) 4 Sum of the Mean Ecliptic or central Equation, and 6 leſs Equation, II, III, IV, V. VI, VII, and 
the Reſult will be the Argt. of Evxeclion, for reducing the Mean to the true Central Equation, With which Argt. of Evection, take out (e. p. 49) 
the Evection Equation, and connect᷑ it (in its proper Sign) with 's Anom. 8 equated, and you will have 's Anom. g equated. 
5. From the Moon's Anomaly g equated, deduct © a )'s Apogee, or annual Argument, and the Remainder will be the ) a ©, or Arg. of 
X. Equation ; with which . F. 50) take out the compound Variation-Eęual ien, and correct it, according to _ Correction of M. Variation, | _ 
p. 73, or by decimal X rs, Page 51, connect which now corre Variation with its proper Sign, and 's Anomaly g equated, and you will have 
D's Anomaly 10 equated. To which adding the D' Apogee x equated, (before deducted from Y*'s Place 1 — oF, | and you will have the D* 
Grbit- Place, or Longitnde in her Orbit. 
6. From the Moon's Orbit-Place, deduct the Place of the Node 1 equated, and. the Remainder will be the p a, or the Arg. for the Re- 
dufion of her Orbit-Place to the Ecliptic; and alſo the Argument for finding her mean Latitude, With which Argument take out the Reducrion- 
Equation (from Page 51) and connect it (in the proper Sign) with the 's Orbit-Place, (connecting alſo the Equation of Preceſſion from Page 
| 33, at the ſame Time, or at laſt, if you like it beſt) and you will have the Moon's true Place in the Ecliptic, required, 
Pac. V. To find the MOON's true LATITUDE? 
With the Argument of Reduction, or of the mean Latitude, before found, take out (from Page 52) the Moon's mean Latitude. Then deduct 
Ithis Arg. from twice the Moon from the Sun, and the Remainder will be the Arg. of Equation of Latitude, With which Arg. take out the 
{Equation of Latitude from the ſame Page, adding or ſubtracting it, to or from the mean Latitude before found, (according as it is of the fame 
or different Name with the mean Latitude) and the Reſult will be the true Latitude of the Moon, required. | 
Pazc, VI. To find the MOON's true Horizontal PARALLAX ? 
WITH the Argument of the Moon's mean Anomaly, corrected with the Mean central Equation, or Anom. 8 equated, take out {from P. 51) 
the mean horizontal Parallax correſpondent to the middle State of the Moon's Orbit; then, with the Argument of mean Evection, take out the 
firſt Equation of Y *s horizontal Parallax ; and /afily, with the Argument of ) a © true, (or Reſidue of the annual Argument from the Y)'s Rad 
Anem. 9 equated) take out the ſecond Equation of the Moon's horizontal Paratiax, connecting theſe two Equations, in their proper Signs, with 
— mean horizontal Parallax, and the Reſult will be the true horizontal Parallax (agreeing with Halley's prolixer Method) required, See 


JEXAMPLES, Pages 53 and 54. 
| Pxxc, VII. To find the MOON" true borizontal DIAMETER ? 
ADD the conſt. Lo. Log. 2596 to the Lo. Log. of the true horiz, Parallax, and their Sum will be the Lo, Log. of true horizontal Diam. 
Orbercuiſe. Take the Half of the true horizontal Parallax, then take the Tenth of that Half, and the Sum of both will be the true hori- | 
[zontal Diameter of the Moon, required. Or multiply the horizontal Parallax by, 55 for the horizontal Diameter of the Moon. 

The true horizontal Parallax, according to Mayer, differs from the horizontal Parallax determined by this and alſo Halley's Method, by 
moſt Half a Minute of a Degree. 

Pzxc, VIII. To find the Moon's apparent DiAN EK TIR from ber true horizontal Draws TER ? 

By Tab. 2, P. 263, add the Seconds, anſwering to the Moon's Diſtance from her Apogee, and according to her Altitude, to the A 
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Diameter, and the Sum will be the apparent Diameter in Altitude, require), 
Pazc, IX. To find the Moon's true and alſo apparent DIAMETER in LoN GIT DE and RionrAscxsiox ? 
As Cof, ps Latitude or Declination ; is to Rad, :: ; 0is Y's horizontal Diameter: to her true Diameter F in Long. or R. A. reſpectiveſy. 
- + + app. Diam. in Altitude : app. Diameter : 
See Tab. 1, P. 263, for Equation of true to apparent Diameter in Longitude and right Aſcenſion, reſpectively, according to 's Lat. or Decl. 


} The Supplemental or Auxiliary Tables following are for different Methods of Computation. 
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For determining the SUN's true Place from the mean, according to different Nadixe, and Hypotheſes of the 


FOLAR EQUATIONS: 


Earth's Orbit. 


"EQUATIO 


N of the SUN's CENTER, accordin to Eccentricity of the Earth's Orbit 1692, and mean Diſtance 


a Sun, 100000. 
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Argument, SUN's Mean ANOMALY. 


. sig 8 eo 
Dif. . pif. . [bir | 23+ [bir . 5 [pi I 
— — — — An 
COAL e neee 
1 39 41 1 56 19 129 59 15 30 
i 2 I 40 42 48.1 be 56 20 3 40 48 „ 0 57 26 : +9 29 
8 1 41 41 59] 1 56 1909 1 39 46] 9 55 37], 72) 28 
1 4% 14 3912 58] 1.56 16% 3] 138 4], 51 053 48 49] 27 
4% 1.43 35% 39] 1.56 % 7 1.37 2/1 gl ogr 7 84 26 
49 1 44 2934 1 56 © -7 1 36 27 O 50 5 52 25 
13977 4; 210 52 612 9] 1 35 771 11:1 52 
45 21 I 555 35 17 O 48 13 24 
1 2 n 1. 35 4512-35] 1 34 ; 4 o 46 19], | 23 
34 147 / #9] 155 3112 14] 1 32 5218 % 44 . 54 22 
22 1 47 46]? + 1 55 152 26 131 37 1 0 42 30 88 21 
Nr 48 o 20] x 2 1}! N 190 a 
49 13 I 54 38 9 22 19 
14 149 5312 1% 1 54 16 2 1 27 47/1 221 36 4e 57 18 
.* 1 50 3208 39 1 53 5210 24 1 26 190. 24 34 41], 22] 17 
3 151 9 ” 37] x 53 261? 26] x 24 55 2 0 32 420 5918 
e 35] 21 52 580 23] e 3 430 19 
ac, 1 52 1712 33 1 52 2712 311 22 3], 28 © 23943] Jas 
a 1 52 488 3. 1 51 55132 1 20 35] 30 o 26 422 1113 
* 1 53 16092 1 51 209 35 I 19 511 32 o 24 41], | 12 
1 20] 1 33 43 Nr 50 44/0 39] 1 17 33 1 33] 2 22 39 11 
21154 919 4 1 50 51? 39] 1 16 © o 20 37k 10 
1 16 1 54 360 23/1 4 24 +1]'r 14 26], 3805 18 34]* 5 
13 I 54 50 © 148 4212 + 1 12 F001 3,1 16 31] 8 
way I 55 910 12 147 57124 1 11 13}, 39 © 14 28 I 7 
1 12 2 55 2% 1% 147 11 4% 1 340. 4% 12 240 i| 6 
10 . 4 22% 4% 24] „1 2102 0 
n oO SI Fa 1 41 Sig 
144 1 1 1 13 BS 4 
83 1 56 51 130 1 44 360 2 1 4370 | o 60 3 
i 31 6 of 6 1.43 4% 8% 2, %% 4 % 4 2 
156 152 J Tat ro 2s gff.3; 1 
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any Time required; and h 


THE above Equation is according to the Nezwtonian Hypothefs of the Earth's Orbit, and the Ha/lzian Computation, 
To compute the Sun's Place for the Meridian of Greenwic 

Motions, and the above Hypotheſis of the Earth's Orbit? 

Note the Difterence - 


Obſervatory from our Tables, according. to any other Tables, correſpondent to our mean 


| — in a Table between the given Radixes of Sun's Place and Apogee for any common er Leap Year, and our 
Radixes (reduced to the Meridian of Greenwich) for the ſame Year, and connect the ſame Differences with the mean Places of our Tables for 
en work with the above Equation Table as with any other, for the proper Mean Anomaly of the Sun, 


Apogee According to 
* * 


— a 


— 37%. . of of! | Newton, 
EXAMPLE, Connect with Mean Places —10 | — 5 10 | Halley, Then uſe the Equation above. 
5 + 10 E. 13 Morris, 5 : i | a EY. 
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5 The ROYAL ASTRONOMER, 
SUPPLEMENTAL SOLAR TABLES. 
"onal B Diſtatice | 
""LOGARITHOMS of the LE foregoing proportional Difances from he EARTH, to the mean 
2 the Earth's. Orbit, 1692. 8 3 
as . 2 SUN's Mean ANOMALY. 2 
: — — — N — — 1 0 
7 | e e ROS "5 15; 
A. S. e. pit S. [pix . Dit. I. 8. 3 Dir .. bir. 8 ST 
An.] Logar. | Logar. Logar. | [ Log ar. Logar. > | Logar. _ 1 = 
— ©. . F we r e 43 both o 
36 06347 | 5,00 | 000124 4.996405 4993620 30 
| 1 557285 Ib ese d. 1 8 555564 [19 5999925 _ 4,990292 K. 4993555 41 1 
2 |5,007282 | 3 ]5,006220 | 66 15993531 111  4>999867 128 4.996180 | 4993491 67 | 7 
3 |$,007277 5 [5,006154Þ g, [040 (113 [4999739 128 4996069 110 14993449 | 60 | 7 
4 | 5007209 | 5006087 6g 5993307 113 | 4.999611 128 452995959 | 109 9233 58 : 
2 |$,007260 | ebene | 7 15,003194 þ 7 14999483 112g 142 $50 [109 2 5 6 * 
6 5.007249] 5505975 | 1 5, 03080 1 1 4999355 128 7998776 (106 1993255054 * 
3 5007235 — 5,005872 | 75 | 5002965 226 4999227 128 4993 3” log 4:99 3201 51 * 
; |5,007218 8 [5,005797 [7 [92849 1% [4:999999 128 +99553! 1042238 [ 48 7 
9 | 5,007200 2 [5003770 | 78 $,002732 116 [4999971 127 4995427 102 [ 1225 210 
10 |5,007180 22 [5,005642 | 10 In 928844 127 22 L101 4.9 O55 46 
7 571882 [8885882 7882495 444 4:998717 | 1, (4995224 | g8 4993999 | 4, | 19 
12 155007134] 27 5,005 480 3 [5222375 1120 4.998590 127 499572” | g8 49929 81211 
13 [5,007107 | ,g [65397 [85 [992255 [12 4998403 12 (4995028 | 56 (4993932 | 38 15 
1 14 5,0007079 31 5005312 ö 87 55002134 122 | 4-998336 126 75 1326 | 96 a 45 28 5 36 
1.15 5,00 7048 33 55005225 89 Lumina ab 4 wy 4998210 126 49948 3 93 | 4-99 - 34 _ 
16 5, 0 705 | , 5.005136 | 89 [81899 [123 4908084124 4994743 gi (4:99? - 32 11 
17 [5006980 2 5-905047 | gz [5291797 124 4997960 | 2; [49940 52 | go 4992786 | 29 | 13 
18 |5,006943 | 38 [5994950 | 93 55001643 [125 4997837 | 123 (4994592 | 88 [4992757 | 2b | 
19 |5,006905 41 5, 004863 95 5.001518 125 4997714 123 4994474 87 1297735 8 20 
20 |5,006804 43 5,004708 6 [22291393 12 122282123 222425 85 429079 1 
21 5,0068214 5.004672 7 5.001268 | 28 499746821 4994302 83 1997665 20 3 
2 5,006776 48 55004575 1-98 55001142 126 4997 347 121 4994219 81 12931625 17 ; 
23 5,0067 30 49 55004477 loo | 5,001010 127 7257156 120 odtess 80 149 ft Is | A 
24 |5,006681 | 77 [5994377 [192 5, 00889 127 4:997496 [119 4.994953 | 8 429 #33, 13 
25 [3,006630 3; [D102 5,000762 | - 4-99%997 | 119 4993980 76 22259181 
26 |5,006577 ff [5-994173 10% [52999035 [127 4999808 | 118 4998904 | 73 4,992007 | g | + 
27 5,006522 55 Joo 106 5, 00508 128 4996 750 116 49938 31 72 4992599 6 3 
28 5, 006466 7g 503953 106 50038 128 4, 996634 15 4.998759 71 492593] 3 
29 2604 54.0 61 905857 108 60752 | 12S, 2 14. 225 68 —— 1 
6 » , , 12 f , * , 
30 |5,000347 | __|5 749 || | 4 2 5 | 2 282 . 
? | Logar. | [ Logar. -Logar. } Logar. : ogar. | 0 
© |— Ibif.———[Dif. Dif. = Dif. | Dif. | v7 
N Sig, 31 | Sig. 10 88. 9 15 Sig. 8. pen 1 Sig- 6 . þ 4 
— the N. . d bit, 0 Halfar Co tation. 5 hich, 7 ther 
rear — . — — — Proportional -Diftncer; or Diſtances * 
determined for any third TABLE, to the ſame Degrees of the Sun's mean Anomaly, and other Eccentricity, different from the two former 
Eccentricities. | We 8 56 
—— 1* 1200 sun M. An. 2 * l 1 
5500 bh 
— 1 — To frd for 1683 Kirn or 7. 7 12 leſs? Ort, +; 
np tle , 44 3, $ F of & of Differences taken from firſt Quantity, | 
L+3of}=—=3o | -=7 | =4 
— — — / ; 
Anſwer . . 5,004748 ] 1685 - || 101100 | 
N. — The — muſt be. taken to 9 Phces; to be correſpondent In the. ih Place... — —— ——é— | 
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'EQUATION ef the SUN's eFH TER According to -Becemtricity-of-the-Earth's-Orbity1680, and Mean-Diltance 
ef the SUN fem the Barth 1c οõ“g, e e e 
E c ¾ ANOMALY... ”_ 
MOL ' 0 | 0 8 — | . | * 81 4 ; = B * . — FEY WADE A "Is 
NM. ppi. Sig, 1 |pif. . . pit. . bir | 3 [Dir — 

An. — ä; * . — ＋ — fo 
—— — 2 LG — — — 82, | WOES B87 

—— — 141 — — — — — — 
KIF 9 3825 42 1 38 58. | 35 29% 1 1 4 4], | © 58 49 
ee eee, e 
of 5 C28 s WS I 41 144 9 57 35 3910. 21 2 6 4| 5 240 
2 S ' 2 ¹40 # 8% 55 % / 2 % 6| 2 55h, 

2 2 ; 22 %% 5-61" 9] l 0. 75 70 9 6, 3540 lows! 

19 5 | - | 

| [1 - —|1 38 — 6 — 10 9 1 10 I 

[oma ee 37] 1 tf flo coſy 5 fon En 0925) 

7 0 13/4 1 57 . 12 o 48 1 54 % 13 32 1412 13 34 [1 

| 0 15 — 15261 12 15 13461 80e 46 * *1® 1 30 861" 15] © * 2 
8 i 381 47 e : een 2 e e 4 180 
rr | -|1 o o 18 
110 1 30; 527 14 36 1 3 1 48. To 3 153 480 1 28 22 , 261 9 38 22 . 
120 23-32], 2 1.16 5% 291.2 49 % 38 1 53 2616 t 27 Nein 
13 10 458), 55 be 15 3571 271 #2 Ho 36 ' 53. 2Jo * 1801 23 23 

is EA e . 70 5500 [+ 22 % l 22530! 51.030 f 

: Ts 1 21 631 251 Tor 2812 33 27 12 8 2 

17 61154 1 2% 281% Pi iE 2: 99P 11 5128 0 26 3212 

. 2.33 fu 53 5 248 28]. 5 5210 29 151 740. 34 | 18-2211: 29 a 3*| 2 

I © + 2211 5 a he fs 1 22: 40 2 1 509 334o 36 1 86 2835 3 

0 o 3 4% 5?| 1 27 191 % 1 33 1% / 1 4 18 % 35 220 32/0 zo 22 

21 1 801 51 1 258 34/1 15 ' 33 tio 20 I 4 3719 43] 3 530 35 9 16 2712 2 

22 El 13 54 Ho 180 147 54% 44] 3 1 37 0 6 8 2 

Ai * 461 1g] 1 5+ 9 16 1 19Jo 46] 2 „ 38 014231, 3 

1 ee br £41 r e e . Plow ny}? 3 
— 24 19e: bo 50 41 40 — 3 

260 49:42]; 4 i 347 37% 81 55 2/0 100 44 4% 52 544]: 42 : 0 f 

27 0 Laragd? 4 32:45] 61 3 55 12h, 8| 1 43:54ſo 54| 7 — 1 43 +4 2) of 3 

280 31511 4 I ; 51 411 55 22ů 6| * 43 oo 57| 7 2 Mantle 4 . 

29 © $5 % 432 58% 3655 26}, 21142 3ſ0 59 1 35/145 91 
Daa 1 41 40. [ 5849] Pho o of* 4] 
ſol frogo [| Mo i| Ro: DL 
| MH — Dif. * Rr, ldi. = | Dif. = | Dif. 

An! | Sig. ii | | Sig. 10 Sig. 91 | | Sig. 8 4 „ | Sig. 7 4 Sig. 6 | f 
hens. ih 4 ow | N. 2 3 1 | 1, 
_, THE ahows Equation is_azcordang-o the Parifan Hypecbyfs of. the. Earth's Orbit, and Computation, of the, Celehrated Tobins Player, of 

Ingen, in Germany. a ' F fl. 2 0 4 

The Sun's Place fo the Meridian of Greenwich Obſervatory, according to Mr. Mayer's Tables, is computed from our Tables, by adding 15% 
to Mean 4 Sun, and 17 to M. Place of Apogee Sun, by our Tables, and then ufig the above Equation, correſpondent to the proper M, 
Anomaly un. 3 dLeneGend Wee 8 i 

N. B. Mr. Mayer's Radixes for Paris 1701, „ 1 P * 93 Sn BF. go 
Reduce to the Merid. of "Greenwich , « 9m 20% Ww. Motion 23} "| + © | 
| | Mayer's Correſpondent Radix at Greenwich . . 9 20 43 38 1 | 

| ES Our Radixes 172. . 9 20 43 43] 9 7 44 30 
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and mean Diſtance 100000. 


SUN's PROPORT LONAL DISTANCES from the EARTH, according to the foregoing Eccentricity 680, 


Argument. SUN's mean ANOMALY. | 
WR £12 ; : * *L © 
I | Sis 0 if. Sig 1 pif. S8. 2 Ibir Sig. 3 pif. Sig. 4 if. S. 5 [bir | M. 
= EEE oi | [ois ©10 O10 I©19 An. 
— — —63àã—ññĩr 1111111 r—— eee 1 —— — —̃ä — — — 7 : 
} o | 
o } 101680 101462 100861 100028 | - 99182 98553 30 
1 | 101680 101448100836 N 99998 — 99156 7 98538 1 29 
12 | 101679 | | 101433 * 10081128 99968 | 29 99131 25 98524 14 28 
3 | 191678 » | 101418 18 100785 [26 99939 | 29 99106 25 985 10 141 27 
2 | 101676 , | 101402 | | 100759 | 6 99910 | 25 99081 25 98496 13 26 
15 01624 | 101385 7 | 100733 26 99881 29 99056 25 98483 13 Kal 
| 6 | 101671 3 | 101368 5 100707 | 2, 99852 | 29 99931 | 24 98470 1225 
| - | 101668 : 101351 bs 100680 27 99823 | 25 99907 | 24 98458 1223 
8 | 101664 . 101334 | 6 10065 3 27 99794 | 29 99983 23 98446 ir | 22 
| 9 101660 5 101316 18 100626 27 99765 29 98960 23 98435 1018 
1 01655 ! 19s | - [IN | 7 99730. 29 98937 * 2-425 L. 
11 101650 8 101280 19 1005 72 27 99707 29 98914 22 99415 10 | 79 
| 12 | 101644 6 101261 19 100545 | 23 99078 29 9889222 | 93495 9 18 
13 101638 7 10124228 | 100517 [28 99649 29 99870 22 98396 9 17 
14 | 101631 | 101222 [20 | 100489 29 99620 29 99848 | 21 98387 3116 
115 101624 7 101202 2 100461 * 222 [28 28827 ** 98379 g SY 
I 165 | 101617 | 4 101182 [21 | 100433 | .» 99563 | 2g 98806 | 98371 7 14 
| 17 | 10i6og 101161 21 | 100405 26] 99535 | 28 2878520 983944] 6123 
| 18 | 0151 [1011422 | 100377 | 0 | 99597 | 28 | 2376520 98358] 62? 
19 | 101592 | - | 101118 | . | 100348 29 | 99479 | 28 98745 | 20 | 99352 eJ ** 
4 2o | 101582 f 101096 22 |_199319 - 99451 | 98725 19 98347 p . 
Jer 101572 * 101074 | 23 100290 4 99423 | 2g 98706 19 98342 4 9 
22 | 101561 11 101051 [23 100261 29 99495 | 27 986878] 98338 4 8 
23101550 | | | 101028 23 | 299232 | 25 99468 27 98669 18 | 98334 112 
24 | 101539 12 | 101005 23 | 100203 29 99441 | 27 98651 17 98330 þ 6 
{ 25 | 101527 B 100982 ks | 100174 . 99314 he 98634 17 98327 Ko SLY 
26 | 101515 13 100959 | 24 | 100145 | 8 99287 27 98617 17 98324 211 
27 | 101502 i3 | 190935 J 2, 100116 29 99260 [26 | 98600 | © | 98322 * BE 
28 | 101489 iz | 10091 25 100087 29 99234 | 26 98584 | 16 | 98321 11 2 
29 | 101476 14 100886 25 100058 30 99208 [26 98568 15 98320 | | 1 
30 | 101462 100861 100028 | 2? 99182 | 985 53 — | |. © 
| "load | O48 O8 []oaig' a ee 4 
| © Dif. —| Dif. |— Dif, |— Dif. j— Dif. |— Dif. | 51 
* Sig. 11 | Sig. 10 | Sig. 9 | | Sig. 8 | Sig. 7 | Sig. 6 As 
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THE above TABLE is according to the Parifian Hypotheſis, of the Earth's Orbit, and the Celebrated Mayer's Computation, 


OM. an] 
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Equations, | Eccs. Greateſt Equn IJ © M. An, 
10 2x0 3% | 1692 | Halley || 19 56% 20% 5 10 
1 20 2 1680 | Mayer | x 55 30 > 
35 12 25 0 50 Dif. 2 * ® 
—_ from 1K Quantitiesg 
; Ba uation O Center 1 20 42 168 5s [Ou Tables, = 
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N. B. Tables are due depreſſed or elevated in Proportion td the | Differences of thei > aſpeftive Maxima, or greateft Quantities, fimilar to 
I Rule of different Eccentricities. 
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[ . SUPPLEMENTAL: LUNAR; TABLES: 
For determining che True from the MOON's Mean PLACE, according to different Mrhops and Tukokirs. | 
I. EQUATION of the MOON, Ayocts and Nope. 0 
5 . Argument. SUN's' Mean ANOMALY. 
© Sig. 8 1 „ Sig. 11 LY je Sig. 2 | © 
1M. |: | Ap, I: |. Ji. > [<4] Ap. E e | Ap. we | --8 me M. 
] An. IQ . —. A * A f ＋ nk 3 A N ＋ 2 . + 2 9 2 — 2 An. 
—5 7 77 77 7 f / 7/7 | D TT TT Zh - 
1 — R_ CO — — — —1—— — 1 — | 
oo © 0.0 o of "| 5 47 9 498 4 40 110 7 9 5 30 
12 20 | 11 8 811 11 9 
| 1 12 123124 9:20 21] © 2) 358011010 7 77 4 48 99119 74] / 17 1910 8 14 ; 2 
2 [ 24/121 © 40 9 19100 6 9 10110 24164 57 80/(˙ 29] 6117 2910] 8 19 28 4 
3 1] © 36112 1 14211 2910 6 19 101 10 42];,,1 5 58 Ig 26 5117 39 8 24 5 27 
4 O 48 «4 1 2220 © 39 9 6 29 10 10 59 nu 5 13 84 10 31 6 17 48 0 8 28 4 26 
[enen ?N_6 39] 15 . 8 32 125 
7 „ T 3/0 558 © 41% f 3 5 29] 80 42] 3118 7] % 75 #1024 
7 1 24 12 2 23 2011 8 10 6 59110111 49 17 5 37847 58 16 ö 8 40 ? 23 
8 || 1 36], | 2 4321 118 fl 7 1012 611615 45 30˙ 52] 4118 24] gf 8 44| FI} 22 
9 || 2 48]11]-3 4/200 1 27 7 29] gf? 221; $3] oj12® 56 18 32 8 48] fil} 21 
10 If 1 59 3 24]. |_1_37 7 28 102.22 / 918 5 18 39 ils 52 +|| 20 
ir [21 4200 7 07 2880/2 55}, 6 8 fn 714 8 55] 9 
12 2 23|,.1 4 4/20 1 56 7 46 93 19] 18 6 15] {4[11 9] 7118 53 7 8 58] 3618 
13 235111 4 2420 2 5018 2 58% 26], 6 22] 3/U1 14] 2/19 59 2417 
14 | 2 45],,1 4 44]20] 2 15 8 4 9113 41 12 6 30] 7 11 19 3 |19 61 61 9 5 3 il 16: 
is 2580 fs 4f, | 24] ?N 8 23] 113 561 21 6.37] 1] 22] ?lrg 12] *| g 7þ . 
163 10 5 42% 2 34] 3) B 22] 5114 10] f 6 44) Z\\it 23] 19 18 9 10| 3 I4 | 
17 3 22],,] 5 44]19] 2 43 3 8 31 314 25/15 6 50 _||11 28 I [1g 2 5 9 12} 2 13 
18 3 34/121 © 320 2 53 8 39] 811439 $4 6 57 : 11 30 219 28 5 9 15] 3I| 12 
9 3 46/4] 6 2320 3 2| 21 8 47] 8114 53047 4] % 32] 39 330 30 g 7 2 
. ||357| 1643] [3m 8 55| gs 7 FI 71} ZI 35] 3119 37] *| g 19] 
21 || 4 9112 7 219 3 20 99 3 815 21 * 7.17] 638 3 79 41 4 g 21] *1 9 
22 || 4 20/1 7 21/9] 3 29 29 11 8115 33 130 7 23] g1j11 40 719 44 3 9 22] 8 
2343111 7 4®]19 3 38] 21| 9 19] 8056 461,21] 7 29601 42 119 48] #1 g 24] 2 7 | 
24 || 4 411 7 3219] 347] 0 27] 215 58/30 7 35] 60% 43] 29 51] 3] 9 250 3 6 
25 || 4 53]: 8 38] 21 3 56] 234 7126 2] 21 7 47] "far 45] © 1g 53] % (U 
26 5 4 35/160 4 5] 0 4| 6116 231121 7 46] 20017 46] Eng 5 ga 4} 
27 151 8 5400 44 % 47] 5125 3513] 7 52] 6% 47] 111957] ji 9 28] fo 3 
28 || 5 2570 130180 423] 0 5471 4011 7 581 60 48] % 580 11g % "| 2 
22 2 Je 2 f 
| 47] * 5 2 4 
TM nne ee word 
e — ſe}! T; 1} 1%; Jt 2 SS | oÞ CORP |, | hcl | Via | be oy 
M. »d [Rl Ap. 3 I 5 In] Ap. la] 8&8 JA 5 [] Ap. [A] 8B = M. 
An. Sig. 11 "ES Sig. 10 N 9 - An. | 
„ — * WW — Sant, / , * —˖ 
— above Eęuatians are according to the Newtonian Theory, and Halleian Computation, See Scho. Prop. 35, B. 3. Principia, Laſt Edie. | 
1 2 NzwrTox finds the greateſt Equation D from the Theory of Gravity, 117 49// ; but thinks, as the Earth's Eccentricity is forne- 
thing greater than he ſuppoſed (164 to 1000, Rad. or Mean Dift. O a ©) vis. 1643 Eccentricity, the greateſt Equation will be abqut | 
/ ”. TY 
1 that the Apogee and Nodes moved faſter in Perib. (where the Force of Q's Action is greater) than in Aphel.— That this Mo- 
| tion of the Ap. and Node is in the reciprocal triplicate Proportion of O's Diſt, frem O. That the greateſt Equation © Center, generated by 
Q's Motion, in reciprocal duplicate Proportion © à ©, is 1? 56! 20%, correſpondent to Eccentricity O's Orbit 167. aforeſaid, which woyld 
aka 54'- 30ʃ/ by a recipracal triplicate Proportion of Diſtance of the Sun à Earth, And therefore the greateſt Equations generated by the 
F 5 + , ol Y's p. 
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| Ap. 268832 Ir 9 
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' 3 9.24 9.11} „A | 4 6 11 XI. 
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9.144 — 1 2114.64 | Ait 2 7 4 30. 
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113-56 7.3 34 DX} LT: 5 % 22044 7 390 off: 2 
1 1-852} 41 7 24],6122:3"J a6} 5,50 49] 04} 2 53512111 3? lol 
8. 48 7 14] 421547] 49 13% 20% 0 Z 
457 i587 54 ; 2 8 1 of; |} © 
8 8 45, - 31 16- 5 17 5 4 * 1 [4 6 11 10 
| 8] 8:41) be eee 
"35" .. 67 119 11 23 5 2 5 49 3 1:28 10 40 1 5 4 
7 37, 43 10 2118 INE . 2211 1 21], 10} 
a 8 33 6 33 11411 5118 5.16] 37 12 1" 4e 7 
3 0 5011318 23] 5] 6 22h 1,900.47) .g] 5 8] gl 9251151 0 e fee 
260 2137 4815511.8; 23] 31 6.12 11440 298 4.59 $54 +: 2 rl *-2Pfrof} * 
1 3% 8% 4-6-0] | 19 2411-450} Wool jeejitoeſt ys 
F q 1 Ee 8 14 m Tl 1 — O 
7 fr 2 — — 8 8 — 6 = |= E — 
er __— Ag 181 8 1 An 
85 1 EZ "2 TY OY _— 
TT rnd, 3 30/9 nh Sl, Nec, © or ein, ye Sm 
4 2 toned ee e Les hdr 3 7 rand 44 e — tk theg: — the Mean | 
1 Grager hed the oe5 Equaiont Þ . — the Mean and OLE 5.45, Poo oy K 1 g, theſe three 2 direct i 
F traporioal to the, Equations of O r An ." Dedinaile; 
. 11 49% X 71016 =» | gt, 4 | 
4 As 1? 500 20 8. Sun's Preſent ml; 155 PL, Nells = Eq.'Ap. = areas ja} G. | 
5 S 6 tg 40 S$X 0817 = Eq: = 10879 
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Eq. in Oct - correſpondt Sun 


| Pref, true Equation, Or, As 3 34/1: 
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ſche Co rufion of 3 P 
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a VR. True Eq. Hence, 
Logs, correſpondent to 


5 wee *. 'As 3' 34% kr. Eq. in 5 
Sun in Ap. : Leaſt Eq. : as above, Sun in Ap, 


G. Nu. 


An. in Equa. of p in Octants. 
To find the Pref. Equar. P, for Sun & 2 
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Preſent Equation 27 AIT 
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© Su N. Anomaly ? 
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Eq. | 
Sun à Ap. o 270. 2! 83718“ ab. L. Eq. | 
r for 20 50 


un M. An. 


| Then 22/! : 2941 8. * 


nd Perigee: preſent Dif. Eqn betn, 

7 2 — — rding.t o M. An, Sap Sun, incteaſes or diminiſhes 
greateſt Dif. of Equation, San 6 in 

gee, according to Argument: E. .; nt 
0%. to be added to the Equation of 
the Argument. 

Ex. Let Sun M. An, 4 wobere the 


preſent Dif. Equation from 8. 17% 


34 Power of the Sun à ©, 
i, e. in the reci Local tri- 
plicate - Proportion, See 
Scbol. Prop. 35 B. 3 . 
300. Princip. | 
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; 7 \ L. Lo a 

53 Equation. 1,3183 

For as 5% . Sun — 120 


2 wY Eq. reqd, 
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* MA \ Ways 6» JECIMA MorTiPLIEnS to the care N TIA ITED 
II. 4 of th N Er. Di above the Lea guat. — * being in Ge Moon. Sun at M. 
O in Apogee and Pet ee." or Sec to Be add Fete of * Diſt, from Earth. 
I. Semiannual. WF! ©... for the preſent Equation D. 2. Sem-anmual. | 
| Arg. 80 from IEEE Apogee. -, 2 Sus Mean Anm. Ag. Sun from om Node, [ 
way 48; hl ©? © 15.017 | Ar 346 1 800 
r ö | 1 ; 12 ' \ i | 
1 bo. I. 12 » ITT — 24 2 42 | 
ap. — L. e — 2 ES , X"*[xr5| 4X18 X15] x rs - 8 |] — 1 — * . 
DDr * 47 TH Nin | ST 77 Toe 
oſ of 03 579 13 5016 3 ooo 77 e ofp 11,5 4755 
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310 22] 23 20 2 53 . 274 27 | 3 5 43jo 38 27 
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| 18] 2 35 [1,107j0442]12 18 o 55 | 2 14 | 2 56 2 218] 3 37 , 205 [o812]12 16 0 11 [o 29 | © 39 14] 
24] 2 43 [1,164 jo661 1119 o 59 121 2 56 f 24 3 49 1,272 1045[6 i710 1110 29} 39 3] 
4 0 2 49 [1,207 81800 8120 1 2218257 10 o 4 © [1,333 [1249] 8 oy. 44 PIE © 39 ow 
17777 l 
12] 2 59 [1,27811068[18 üze 1 72 21| 2 59 | 8f| 120 4 20 1, 44415798 3 
3 1,3141187J/12 fz tir} 2 24 2 59 | 7 15] 4 29 1,94744/12 629 :0..34. 1-0-1 90 39 2 
3 611,328[1234 2 1132 25] 2 59 | 6f| 24] 4 37 1,3918726 % 5 3 45 
3 9 U, 350 hz0 4% 7ſ|25|s 16 | 2 28 | 2 59 | fs of 4 44 [1,578 1980, 21123] © 18 O 3210 40 4 
314 [1,385 [1417], |[26| ris [22913 o| 5) 6 4 $0 e Wo or Jo BO ant 
3 1,385 [1417118 [27 1 22 | 2 30| 3 of 3] 12| 4 54 1,633 213018 = 7 E 2 
3 14 [1,385 4712 2 33 | 3 2 18| 4 57 |i,650|z2175]12 12 0177 [034104014 
3 t,385 4176 | 234 | 3 © | i] 24] 4 59 1,661 ]z2044þ6 #7} © 1810 34 [0 403 
3 1,385|1417;,0 6 2 36 3 o os ol 5 1,666 2180 6 28 5 12 O 341 40 8. 
Jxrs off — jSun's 8. n Pap. Gr. Eq. Xrs off — [Dap. 1 Agger ö 
Qu [Mean So 10 5 ＋ 95 +|aſaO's;in Qua.12d M. Fre 
War. IL L. An. —| 3 2 — @|/Per. | yaSun. Var. L. L. Per.... 4 ole >| 
Gr. Aſtron, P. 56g. «Sub. fr. 2/20/!1l- above corrects the == Forer vc r TN. (See Principta, — 11 10 9 bed 
for gr. pref. Eq,” — But this is evident-[artation, and is Sir Iſaac's 7th, p. 425. Lat. Edit. 1713.) As Kad. FTE FT ITT ft 
ly a Miftake ; for as the Arg. is Sun's | Cons r. As Rad.: S. Arg. or||: Ver. S. Moon's Ap. a Sun's Peri · . 4 Y 
An. 3% and g* will have 2/ 20” Eq. as|{pref. Diſt, Moon à Sun :: 37 M. Gr. IIgeon, in Conſequentia (Ver. S. J's © 0 4 t 81 
by Tab above.—And what Dr. Grego-||Eq® : preſent Equation, - Ap. — Sun's Ap, © 6 Sig.) ::2'; 4 a 
farther ſays of the Moon and Sun's|| For Gr. Eqn. 440 F, =2'X Ver. S. Arg. a 4th Propor- .  ConflruFion, 
Abe. being oppe in Quadrature alfe 30 Arg. 1 Sine . 8 a.\\rjonat (making Rad. 1.) And Rad.] As Rad. : Gr. Eq. 40h :: 8. 
f Sun £ Moon's Ap. Sir e Fo for he , z, . Moon & Sun = L e Arg, 3 Pref, Equation, = | 
f Obi is a farther Mifate, and in-[ſy« oe Pe On oe FT x = (making Rad. 1.)J==2dll pe. To frd the Fqua | 
conſiſtent with the Arg, Sun's An. 4% Nef 297 ng 3 24 A ==2! Xx Ver. S. Arg. + 10, the for 300 Arg? | 27 "} 
| __ i N . ＋ - gr. Eg. in Quadrature Moon à Sun. As 1. (Rad) 40% :: : (5 - 
| ) Ap. — Sun Ap == 09 by 1. p 4 Sun. 15 Now, 3“ Gr, M. Equat, in Qued.| oo) 207 required, T0 IH 
Dp. sun Pl. = 0% 65 F Poſitn. 18150 ,,,—2/,11 VE Moon & Sun: Pref. M. Eq. in Quad, So for the Rull. . 
| — 3 — 7 | 1 77 272 „r for 3. 240 N e a 1 ö 
. um — 0 — 201 65 x Mk «of — 4 Af Arg. M a :; | i 
80 of the 4.4 1 the ſame 422 Arg. OO res rh WAND i 2 of the above Fquatior | 
Arg. by Poſition ad and 3d, following e uy | wh P. G. Fg, in Quad, | 
5 70 "wr" Conſtr action. ; | | Ir * | .* E 1 48 . daa 8 ati 
By iny ; 1 1 „ Xr. X P. Eq. Moon 4 Sun He a 4 | 0. 2 
in Dit: 6 S. and Ret ke he ves t. abs e, And LoL, Pr, Se Þ At: Or $3 © Ke. 
ing Tabs of Correckian. "Ju Lagann Dor eee | 
ll Ea an, | EE [EC . mmm 
N. B. I deducted fr. the following 1, 1 75250 true 2d Var, — N. B. Sit I. Newton The Uſe of the foregoin Equation. 
— 2d Vark. is the Vara. nearly ac- var bt « Oy . * a . n he hows * * 1 . Place] 
co t x i . « 2* 41" as before 1, I ns, e. ut ut ſays 15 nQ 2 . 
p90 09 Lars. of Ga Theeey f N. B. Gregory's 2d Nu 1— P and Q ſhould be A by Obi. N 8 
” c 
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319 8 12 
4,12. 70% 112 
A di 
618 TIE pr 
71 10 TP 
45 
10 49 
19129 56] 10 31 
11703 48 10 
12035 38 9 
13138 25 3 9 
119 2807 9 
14 2957 |3 
1 — 
127149 51: 3283 18 
BST 37] + 8 
185 3645 
2ol56 311 3829 |} 
2158 522 4020 [7 
233 2 4497 (6 
24165 30]. 615 [6 
25107 35], 6 
26 ; p 
27171 27], 6 45 
28173 16] 6 [4 
29175 2 4 #43 
39170 39 | 4. 
kd — | Dif. 1 = Di. + Is. E. 
©” Aqua. 8. [SG. Ex ber 1. . || Aqua, 8. | above 
4— NI. * . 11 Late L. Inc. 
Sig. 11. 5. 5 l 7 


proportion of their Diffs, 
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| CoxnsTRUCTION of theabove guation 8. Com. Log. 
As Conft. No. 59 (Sum of two Sides A).. Co. 8. 2291480 
ro Conſt. No. 30 (their Dif.) » 1.748880 


o Tan. Oi. Suppoſe 469 (Tum Opp. 45) 10.0151628 
o Tan. Arch (4 Dif. 2) 44 30% 19” 
uct Dif. fr, 4 Sum 
2, rem. leſs Z 


99924988 


1 29 41 theeg. N. So for the reſt. 
The Leaſt Inclination ) s Orb with the Ecliptic being 4®. 59/ 35” when Qs are in the 
When they are in Conjunction and Oppoſition with © ; it follows that 
B. 3. rn, for Conſtruction and Solution of the different Inclinations of pes Orbit with Ecli 
tien: Pref, Ex. thereof :: Gr. Ex®, of ReduSian and of Latitude: Pref, Ex. thereof, reſpeCtively, to 
— 2 D Orbit, for the Red. and Let. D, reſpeCtively required. Hence, Preſ. Exc. Inch, = Decim, Xr. 
177 
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Or, As Sum Force 115 Sete 7.939 30a. co. 
To their Dif. . 3 (259 — 56) o. 4792223 | 
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as before. 
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| Mopon:fom her Orbit to the E- Larirunps of the Moon oe the.logt and greateſt Inoriva rio 
| LIP T1Cs For the leaſt and 2 of her Orbit; (4 59/ 35", and 5 17/ 20”) with the greateſt Exe 


eſt.Iac/ingtion; with Latitude. 
ceſs of -ReduTion. 7 * 


At. or Moon fr. Node. 


1 Argument of Latitude, or Moon from No v E. 2. Equated. 


. Foo. ©. | Sig. 1: © 7. + Sig. 2. 1 N 
qe: A. S. A. I N. A. S. A. 61 * 
D. | - — . Dif. | — D. =wy 
110 a ** lo T T1 Al "Will "4 
9] ,[42s 49] 142 | 0” 4 19 22], 307 21] |56 
6143] 33] g fo 5 teſt 21 57], 3915 39 7 
61435 4 711 10 174 24 8 - 
504 8 $1320 5 
Sp 2 a8 118 22 gl? 
| EE gfiZ | = 7 
| 214714 331,134 || 0 4 6 
K 263 [| 4% > 
4 TI 32 51 6 
+ 2112 57 - 
3 $1 2 ; 
4913 40 7 5 
3 28 2 - 
3 16 7 3 
2616 32/—148]3 4 3 1 
182 52 3 4 
28% 30 2108 2 40 3 
i]. 129.6 28 24802 27 3 | 
20914 12 30,6 26] 48]2 14 3 4 
21144 22 101326 24 7147 3 52 4256 3 | 
22/4 32336 20 : 3 55 5605 ul 
2314+ 42 93 © 17 39 9 — 
2414 51 3 6 12 , = 1613 * 
251 ©] 2137 6 2. [£5 18] 1 
2615 8 [38 6 4 2 4 8 16] . 
2756 17 9395 2805 4 11 9ſ2 4 
, 2 7 % 12 20 ö 
308 39] 7 ** ; EE 
+ 1D. 5 | 
NA. Fj. | for leaſt Dif. er. |D-\for leaſt D. 
1 for Leal 2 Inclin. Ir Inclin. Lat. Inclin. Lat. Q 
. Poet "ED ND 5D. ND» | > ND | 
Sig. 11. 5. Si «9. 3- || Sig. 11, T. - | Sig. 10. * Sig. 9. 1 | 
1 ConsTRUCTION. As Rad. : S. twice Arg, Conft: As Rad, : S. pref. Incſin. :: S. pref. Arg, Lat. or S. ) a | 
Lat. or S. 2. Y a  :t C. Red. Eq. : Preſent correſpondent. | 
Red. Eq. i. e. in the preſent leaſt and greateſt Com. Log. 
Unclinations ) Orb. S. double Arg. (taking Ex. As Rae. +» + {10,0000000 
Rad. = 1) xd into 6,533 or 6” q2/). and alſo To S. leaſt Inc. 4® 5g! 35” . | 8.9396939 
into 7/7333 or 7 20/0, re peetively, | So S. 309 Arg. DA 88. . 9.6989 
of Za. J ©, ond 175 © . To S. 20 29! 3“ Lat. req®. | 8.638639. So for the reſt 
Tab. oi 58 1 17%. Xr, ' . 
JB) Tab. above . 58 22400. Er. RS. . n 
Das Redd _ 2865 948 Lat. for leaſt Inc. a gf! 
1.2 1,--6' 24”, L. Incln, I 780 i E By Tab. above 43 259 „ i 517 41” „„ Gr. Ex. Lat. 1015 
1 +22",0665 Proportional Latitude x 33 J Tab. foregoing 
Redu—6 46 for O48 L. . Lat, ) for Preſent Inelin. required 29 53 14 (9 230 Oà &, Xr. : o + 3353 
[preſs Inn. reqd, Fleer. „11% 2283 || Tab. foregoing O38g.1] LL. | 504 
o for the rell. Gr. Ex. Red. 47 1.4342 By Lo. Log. 5075 
Proportional Reduction ＋ 22| 2.212 5 Tab. abo. 4 52 D 101 
8 as above. Gr. Exceſs ＋ „5 5295 
N. B. Two of the firſt Figures of the xr || Pxoportional Lat. as before 


| 33 
are ſufficient to find the Reduction, which may N. B. Three Figures of the Multiplier are generally ſufficient to determine the Moons. 
always be taken out at Sight. Latitude; | 
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The ROYAL ASTRONOME R 


78 » 3 1 | 
* 7 4 Wr — — 
1 SUPPLEMENTAL LUNA | B LESS. 
The HorizoNTAL Parallax of the Moon, in Comunaton or Oppo ion of the Sun ook. go" — 
: N. | S of the firſt 
Alſo 1ſt Part of Par. out of Sizygies, To be addtd to the —_ for the true Altitude of the Moon; of the Moon's Hori 
| _ or ſubtrafed from the apparent for the true Diſt. of the Moon from the Yertex, and the contrary- onen Pani 23 we 
[Horizontal Parallax to the Middle State of the Moon's "Orbit, or Mean Eccentri For Horizon! Pa- of Conjun&ior and © 
| city 55050 to Mean Diſt. © à O 1000000. With the Greate Difference. rallax p, in Ecc* ofition, or Sixzygies. By 
of Parallax, ander and above the Mean Parallax correſpondent to the Greatefi]| above or under Decim! Muliidliers 2 
| _ [and Leaſt Eccentricities, A (above) and U (under) the Mean Eccentricity. || the Mean Eccr. Egifical Logarithms, © | 
5 Ie Anomaly of the MOON. .. Gap Ap. ieꝗ- C Moon fr. Sun tue. 
— — ; | Sig. 5 . o.11.12i 3.1 8 — 
D Mean g. n{Mean Mean G. n[Tr 8 6. 7. 8. lo 7 | 
|— Hor. |__| Hor. Hor. Anf ab. ab. un al 
, UſPa. ). JA. UſPa. ) Pa. Y. A. UI) * + ©: 
+ + + + 1 x re of G. b. F. L 
ELD: *P 7 7 77 —IT] Parallax. [olls | 
35 64 29] 3" |55 38 59 56| 4 56 91 1- |,57] ,4iÞzolÞ 0.0000] 0 fo 12 
35 154 31] 30 155 41 59. 57 49 [z9]} 11-99] 54] »4412 3] 0091] $ [27 | 
35 154 32 39 65 44 59 59] 40 28 2199] ,51] 471281] 6| ,0002| 1 [24 
35 [54 34] 29 65 47 60 1 40 25 31,99] -49],50]27}} 9f 0006] 2 f21 +| 
35 154 30] 29 55 50 60 2| 40 [26|| 4499] ,46] 54126} 12| 0007] 3118 | 
35 154 38] 28 155 53 160 U sss. 
35 64 49] 28 5 56 (60 5 es e c 18],0014] f 
35 54 42] 28 |55 59 60 6 41 230 797.360,63] 221]-2919] 8 1g 
35 154 44] 27 66 2 60 71-42 [220 8,9%, 33, 662 24] 0022] 10 ö 
35 61 401.27 2 5 60 9] 42 [211] 9.96, 30, 6801 27] 0031] 13 [3 
35 [154 48]_27_156 6o 10\ 42 Jzoſſ10],95] ,27| ,71]2ofjt 00036] 16 ſo 5 
35 154 50} 26 156 11] 9 [57 49] 11 [59 15] 31 |6o 11] 43 1911,94, 24, 749% 3] 9044] 19 [27 11 
35 54 52] 26 56 14] 8 |57 52] 12 [59 18] 31 12} 43 18 121,93, 20,7618 6] ,005 22 [24 
35 [54 55] 26 [5% 17] 7 [57 55] 13 [59 20] 31 [60 13} 43 F17[13Þ 91] 17] ,78Þ17)| 9] 0058] 25 [21 
34 54 57] 25 156 200 6 [57 58 14 [59 23] 32 |60 14] 43 [1614] ,9<] ,14],81]16} 12] 0064] 28 |18 
34 |54 59]_25_|56 23] 5 8 1 15 [59 26] 33 [60 15] 43 [15/}'5] 89] 10] ,83Þ15}| 1500072] 31 [is 
34 |55 2] 24 6e 26] 5 158 4 15 59 28] 33 |60 15] 43 [1416] ,87] ,07],85]14)} 18] 0080] 35 [12 
(17154 12] 34 [55 4 23 150 39] 5 [38 7] 15 69 300 34 16] 44 13117] 85] ,03],87]13]] 21] 0086] 38 
18154 13] 34 [55 ©| 22 56 33] 4 158 10] 16 [59 33] 34 [60 17] 44 [12118] ,84 9 W 24490095 41 
1964 14] 34 [55 9] 22 150 360 4158 14] 17 50 35] 34 [60 17 44 Ji] 19,82 -i 270,01 | 44 [3 | 
20054 15} 33 [55 11] 21 [56 49) 3 158 17] 18 [59 37] 35 [60 18| 44 101120] ,B0] ob ,921o||2 © ,0108] 4 oO 4 
121154 16] 33 [55 13] 20 56 43} 2 158 20] 19 [59 39] 36 [60 19] 44 921 78, 10,94 9½%8 31 0114] 50 27 10 
2254 17] 33 55 16] 20 56 46] 2 [58 23] 19 [59 41] 36 19] 44 | 8 [22] ,76| ,13] 95] 8 6] 0120] 52 124 
23154 18] 33 |55 19] 19 5% 500 1 158 26] 20 [59 43] 37 60 19] 45 7:1*3] 74] »17] 96] 71} 9] 2225] 55 Jn |} 
2405 4 20] 33 [55 21] 19 156 53] © [58 29 21 059 45] 37 [60 200 46 | 6124] ,72],20] ,97] 6 12] 0139] 57 8 
25154 21] 33 [55 2419.86 57] 7 58 32] 21 [59 47] 37 60 200 46 | 5\[25] ,69] ,24] ,98 1510133] 58 115 
2615 4 22] 32 [55 27] 18 (67 2 155. 35] 22 [59 49] 38 60 20 46 4 26 207] 27 98 18,0136 60 |12 
27154 24] 32 155 30] 18 157 3] 2 158 38] 23 159 51] 39 210 46 | 327.65, 310,99 31} . 21] 0139] ©1 19 
28054 26] 32 155 33] 17 157 ©] 3158 41] 23 [59 52] 39 21] 46 | 2028,62, 344 99] 2} 24,0142 62 16 
12954 28] 31 55 35146 667 4 151. 44] 24 [59 54] 40 j60 21] 46 109,0, 38,99 11 270142 62 13 
3954 291_31_155 38] 15 [CZ 12] 4 8 47] 25 [59 56] 40 50 21 46 \ 01130] 570,41] 1. 3 Of 0145 63.0 3} 
-_RT1+:-k11+7]+| TR + FF+Tz0[ | be ef cn _L= || 2 
Tr\Mean A. UMean 185i f Mean A. U|Mean A. U[Mean lr. 71 Parallax, |© ö 4 
An Hor. Hor. or. | Hor. Hor. Hor. — 4 ab. un. ſun 2 Dec. : 
» JPa. Þ. © E Er dE. 22.56 Bee S Dlea. Y. 5A, HE LIST 8 [*. Log z | 
| [Sg lg [ig •A] wg 7| is 7) | [51 [3). 7 
EXAMPLE. + To find the firft Part of the Moon's Hori Par njuncti 77 2 | — 7 
e fe e ee ee e eee. 
. or. Par, BL 
By Tab. above 4* 23? +» + $9! 43” - . + 37" above Mean Part for Gr. Eccy above M. Eccy. 9 y | 4b te, | 
8 4 — 220 Xr for 1% 249 GC a J's Ap. Eccy, under M. Eccy. - 98555, &c, 
| 1 Part of Hor. Par* ex. Syz. req, . 59 36" . — 77,40 Prop. Parallax to be ſub. from the M Compt to 1. ,0145—— 
N. B. Becauſe )— N. An. P. Apogee.——Therefore OG )+ 5 An. corieft a= =) _—_— 1 Rene. 
when Q 4 Þ, or ) 3 O, (or which is the ſame Op, or ) —@) o, or 62, in Confuncrian and-Oppoſition, teſpec- And fo for the reſt. 
tively, then Moon's An. true (or An, © 6%) == Annual Artzt. correft, or Oa p' Ap. true x the ſame of 4 Diſs, Ex. : L.L. 
Hence, it is obſervable, in Syzygie3, or Conjunction and Oppoſition of Sun and Moon, that the Argument of Moon's truell i. Pt 59/36 Px ex. Syzy [+29 
Anom. will be the ſame in Signs and Degrees as the Argt. for the x7 in Tab, of © A J's Apog. fuppoſing that Ar 8 7 28 3% % « (+63 
nent correct (the Dif, when the Argt. is OA J's Ap. 1 Equated, being 2d Equation of ) Ap. Wi 3 — Sten, Px, out of 3744 Toz 
und Equation P. s Center, connected with the mean Anom, corrected, for nearly the true Anom. and the contr of Tic r 
[Horizontal Parallax in a former Tab. is determined, according to the Argument of 8 1 ” ©! Or 59 36“ 59,6 g 
| =_ 22 * hy Pons cotrected, (ike the mean centra ard Evection Equations * and the Correction of Parallax by — _— X. 
N. B. The flerizontal Parallax is to the apparent Diameter of the Moon, as 1 to 1 * —— [sort Parx. 2354 
. Lo. , being add the Lo. Log. g nern „ Or as b tog. Hence 596 
— N SLY il Ker Parr g Apt. Bam bas. will give the Lo, Logs of the Moon's appaceat Diameter, $6420 


[2 FLz3 Mg, ©. 6 | Sig. 1. 7 © (1 Sig. 2. B © 
| a centrs, Differ*, Biff Ece* || Eccentrꝰ. Diff from Biff. Ecc* || Eccenws, | Diff; from Diff. Eco] à 
) | Þ Orb. from the fr. Mean. || ) Orb. | che fr. Mean. || ) Orb. | the |fr. Mean | D 
Ap. Horrox Mean. | Newton, Horrox,' | Mean. Newton. Horrox, | Mean | Newton, Ap. 
* | | above | - above || -- - {| above above. under. under. K 
| © | 66854 11617 | 11732 61045 | 5808 6708 49429 5808 4827 | 30 
5 66847 11610 11726 66691 Joop 6388 49082 G155 5213 | 29 
2 | 66826 | 11589 | 11708 60330 | 5093 6060 - || 48741 6496 5594 | 28 
3 | 66791 | 11554 | 11679 | 59962 4725 5725 48408 6829 5969 | 27 

4 66741 11504 11638 59589 4352 5332 4808; | 7152 6337 |] 26 
66678 21441 | 11888 9210 | 3973 5033 47769 7468 | 6698 | 25 
[6600 | 11363 | T1gzo || 58827 | 3590 4677 47463 774 | 7051 | 24 

7 | $6509 | 11272 11444 || 58439 | 3202 4315 [ - 47167 070 7396 | 23 þ 

8 | 66404 | 11167 | 1135 58047 | 2810 3947 46880 8357 7731 | 22 
9 | 66286 11049 11257 5765 2 | 2415 3574 46604 8633 8058 | 21 
10 656154 | 1212 | 11146 57254 | 2017 319g || 46337 8900 8373 | 20 
| 12 66008 10771 | 11024. 56854 1617 2811 46082 9155 8678 | 19 
12 } 65850 | 10613 [10891 50451 | 1214 | 2432 45838 9399 8973 | 18 
73 | 65679 | 10442 10746 56047 | 810 2031 45606 9631 9253 | 17 
14 | 65495 10258 þ 10590 55642 405 1636 45385 | 9852 9522 | 16 
Is 65298 10061 10423 55237 * o | 1237 45176 10061 9778 | 15. 
16 | 65089 9852 10246 54832 405 835 44979 10258 10020 | 14 

| 17 64868 | 9631 10058 54427 | 810 431 44794 10443 10248 | 13 
| 18} 64636 | 9399 | 9859 || 54023 | 1214 [T. 24 44623 | 10614 | 10461 | 12 
9. 64392 155 9650 53620 1617 (— 384 44466 | 10771 10099 | In 
_20.| 64137 | 3900 | 9439 || 53220 | 2017 | 792 |} 44320 |. 10917 | 10841 | 10 
21 | 63870 | 8633 9200 52822 | 2415 | 1202 [( 44188 | 11049 | 11007 | 9 
22 | 63594 8357 8960 52427 | 2810 1611 || 44070 11167 | 11157 8 
23 | 63307 8070 8711 52035 | 3202 2020 43965 | 11272 [11290 | 7 
24 | 63011 7774 | - 8452 51647 | 3590 | 2428 43874 | 11363 | 11406 | 6 
25 | 62705 | 746 8183 51264 | 3973 |. 2835 . 43796 11441 11505 L 
26 62389 7152 7906 50885 1 4352 3240 | 43733 11504 11586 4 
27 | 62066 | 6829 7619 gogi2 | 4725 | 3642 43683 11554 11649 | 3 
» | 61733 6496 | 7323 501 5093 | 4041 43648 | 11589 | 11694 | 2 
29 | 61392 | 6155 7020 49783 5454 4436 43627 11610 11722 I 
(_30 61045 5808 6708 49429 | 5808 4827 43619 11618 11731 | © 
© * above above | under. under. under. under © 
Eccentr*. | x; Diff. Ecc* [| Eccentzs. |... Dif. Ecc* || Eccentr*. | xx. Diff. Ecc*} & 
» , Orb. e. ff. Mean. ) Orb. Dit. from\f. Mean. || Orb. Die fem fr. Mean.| 5 
Ap. Horrox. | Newton. Horrox. 4 | Newton, || Horrox. Newton. | Ap. 
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The-ECCENTRICITIES of the MOON 


5237, the Greateſt being 66854, and Le 
| Eccentricities from the 
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ean 55050 according to Sir aac Newton, Rad. or Mean Diſt. ) à © being 1000000. 
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Argument. SUN from the MOON's ArOGEE; or Sun's true Pl. — m. Pl.) Ap. 1 Equated. 


and Difference of thoſe Eccentricities from the Mean Eccentricity| 
all 2361 9 ; according to Horror, or Flamſtead. With the Difference o 


— — all 
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As S. 2d Equation ) Ap.: 
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1 5 19 47118 6116 254 39112 53/11 9 10] 7 27 5 30 3 43] 1 51 
7 11 28 17 52 16 21014 49113 13111 3910 1 8 22} 6 431 5 3 3 21 141 
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See p * $4. Equation of Moon's Center required.. — 3 24 10 || adding the reſpective Differences, and ioning the Errors above or 
D.. 9 a . Undt An. Equation. Dif. Incr, under — * 1 of — — 0 — - _ a — excentric 
IAg'. 2 1* 100 — 30 58% | An , which m correfly determined by a ation, 
\ | * 3 bf 2 n + 1 23"! for 20 Incr. An. or, 8 ſolve the . E —.4 you may ——_ thus. 
| | 10. Say, As Apb. Di. : Perib. Dift. :: Tang. 4 M. Anon. : Tang. 
42 + + + + » for 1% Incr, An. of an Arch (nearly 4 true Anom.) obich Ae; M. Andmaly will 
|  — q1' 40! Equation, as above. a firtt excentric Anomaly z which, in Orbit: net very excentric, or tobe 
EXAMPLE II. To f nag "the Equation of the Mine's Center, cor- || the mean and excentric ex differ not above 3 Degrees, will be ſufficient 
eſpondent to 1 159 20/ Sun 4 Moon's Apogee, and 3* 5% 44' quated bo 
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bit, correſpondent to the reſpective Diſtances of the Sun à Moon's | Let E == Arch of Excentrie Anomaly, x 2w-its natural Sine (Rad, 

Le, Sn — of the Moon. ==T) e = Fccentricity of the Orbit [Tot = 1) and M= A 

or ELLIPTIC EQUATI 1 - I} of mean Anomaly. | 
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Eq. An. o 1 i i} x. 1 (of 57,29 779 0 e's ad.) for 4 A. Log 
By Tab. p. 67. Att. 30 59 44 . . M. Eq. Moon's Center — 6 18 26 | for that Orbit ; to 20bich add the Log. = yn approximated excen 
> 4 tric Anomaly, and take tbe Number 7 cor reſpon ut, and ſubtra 
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Given An. 3% fv 44 + 7 43's Equation as above. To Tan. T 45/ 17" 196637998 - >) 
I 


EXAMPL To find Central Equation 11% 220 18/0 48% KP | 
un d Moon's Ap. and 4* 21 EL 3 | ; Logs. 


0 
By Tab. Oà D Ap. ade. An. —— Undr. An nenen. | | — * 8 2 72 . 
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5 — 1. Ex. An. 59 45 17 | Log. Sine 3.238785 _ © 
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SUPPLEMENTAL LUNAR EQUATIONS. 
According to the Conſtruction of Mr. MAYER 2 
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{REMARKS on Mr. MAYER's Lvnar TABLES: 7. which our OWN LUN AR TABLES are reducible in the Mean 
— = PLaces and MoTions:  Sce Examples farther on. | * 
HE did not preſume (he ſays) to ſend his Tables of the Lunar Motions into the World, without being thoroughly convinced of their very 


near, and ſcarce to be hoped- 


of the Moon made not only in this but in the preceding Age, ſcarce ten were foun G 
re of them come nearer than a ſingle Minute, and not one of them all diſcovered an Error in his Tables of two Minutes. Which as 
4 


7 ables heretofore publiſhed perform the lilce, the beſt of them often erring four or five Minutes, he was the more unwilling his Tables ſhould 
* lie any longer coneealed ; eſpecially, as the moſt celebrated Aftronemers of ahmoſt every Age have ardently wiſhed for a perfect Theory of the | 
4 Moon [ to which his Tables are ſaid nearly to approach) on Account of irs ſingular Uſe in Navigation. | 

Nor, indeed, (he ſays) do they ſeem wort y of Publication for the Sake 'of this particular Service, in compleating the Theory only, bu ' 
Je- alſo on Account of that eaſy and expeditious Method, by which that particular Service from them may be had, in computing the Loxgitude an 
for Latitude. For, if you look into other Tadles, you will find, on Compariſon, theſe larger Zexations ſo few in Number, and the Reſt of them { 


mall, that there is no Need ef having Recourſe to thetroubleſome Method of interpolating, nor of making the Computation of the Argumen 
to Seconds, He has conſtructed theſe Tables, he ſays, with Reſpect to the Inequalities of Motions, from that famexs Thoory of the Gxxar 
NEWTON, which that eminent Mathematician Eulerus firſt elegantly reduced to general analytical Equation. And, in the reſolving of theſe 
Equations, after ſome fruitleſs Eſſays by other Methods, he has hit (as he ſays) upon a particular Methad, pretty elegant and conciſe,” which i! 
would be too tedious for him to explain at large in his Preface, For which Reaſon he has concluded only to give ſuch Hints as may conduce to 
lay open the Origin and Cauſes of the Inequalities exhibited in the Equation Tables, ſo far as it can be done without making Ute of —— 
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Theory, yet he thinks it is a little the more difficult; and not ſo well adapted to a tabular Computation, 
or which Reaſon, he ſays, the Lunar 3 is highly indebted to the celebrated Exlerus, who firſt elegant ly ſubſtituted the conſtant 
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aſſerts, exactly correſponds with the 
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heory, which was otherwiſe extremely intricate, with a neat and elegant Contrattion : omittiriy 2d large Equation ) 's Apogee, : 
The XIII, EqQuaT1ion was firſt end by Tycho, who — the Name of rr Bullialdus, and athers, call it th 
Rrrrrcriox. The Theory itſelf plainly enough determines its Quantity, ariſing from the Action of the Sun ſingly, ſo that it would 
remain, if the Orbits both of the Moon and Earth had no Eccentricity. Some Part of it depends on the Quantity of the Sun's Parzllax, 
which Mr. Mayer aſſumes == 2 1! +, which he thinks not wide of Truth. It is here to be noted, that the mean Quantity of this Equatio 
_ {[(which by Realon of the different Diſtances of the Sun and Moon from the Earth making it variable like the foregoing) is exactly equal t 
half the Eve&ion ; which, though not abſolutely neceſlary, ſo far as may be di ſeovered from the T; beory, yet he thinks ſhould not be wholl 
aſcribed to Chance, But the Changes it undergoes; from the different Diſtances of the Sun, are contained in the II. and III. Equations; and 
_ which _ on Account of the Inequality of the Moon's Diſtance from the Earth, are accounted for in the VI. Equation, and in ſom 
art of the XII 


The 5 Equation of the Moon's Longitude is derived from the Sun's Action and alſo from the Eccentricity of the Earth's Orbit, For 
if theſe were both deſtroyed 


» the Equation would vaniſh with them. The Nature of this Equation is ſuch, that it accelerates the 2 
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Moons Latit 
therefrom. 
If this ſecor: 


{Earth, he therefore found it neceſſary to add the VIII. EQ Arion, though that Equation does not wholly account for the Change. The other 
Part is excellently reſtored by that Eguation, which is to be applied to the mean Anomaly, and which alſo contains the I 
Jof the Apogeon, ſo far as that varies on Account of the greater or leſs Diſtance of the Sun from the Earth. 
The VII. and IX. EqQuaT10Ns cannot fo eafily be 
they ariſe from the Inclination of the Moon's Orbit to the Ec iptic, which is the Cauſe, that the Sun ſometimes acts obliquely on the Moon a 
affects its Motion in Longitude a little: Add to this, the Eccentricity of the Moon's Orbit, which makes the Sun's Action greater whe 
he Moon is near tts Apegcon, and leſs, when in its Perigeon. There are, tis true, ſome other Inequalities affecting the Moon's Motion in 


Longitude, which he has not mentioned, But then ſome of therfi are united with the Equations above mentioned; others are preſerved by th 
Equation he applied to the mean Anomaly ; and others there ape, which he has entirely neglected. 
hs XIV. EqQuaT1oNn of Longitude, 


— 


he has fixed as invariable, though the Inclination of the Orbit, whence it ariſes, is not always the ſame- 
But if the VARAtATIOR or XIII. Equation be ſomewhat diminiſhed, as has been done, and requires Notice ſhould be taken thereof, it amounts t 


the ſame, and is more commodious than if this Reduction Equation had been made variable. This he particularly mentions, that no Body ma 
in this Place . ſeek out Errors, of which he may think the Tables themſelves not yet clear, He has formed two Tables to determine th 
| „ one containing its mean Quantity, independent of the Sun's Action; the other containing the Yariations of Latitude ariſin 


d Latitude Table, as it may be named, be made variable in the reciproca/ triplicate Ratio of the Sun's Diſtance from the Earth, 
will, perhaps, come ſome what nearer the Tr uth. But ſtill there are other Irregularities in the D Latitude, not yet diſcovered, that Correction 
of them, as well as of all thoſe yet unknown in the Theory, is uſeleſs, till we gain more accurate Obſervations of the Latitude, which may be 
no more carefully performed, he thinks, by Means of the more exact Parallax of the Moon aſcertained at the End of theie Equation Tables. 
——————————_—— — — — 
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Motion when the Sun is in „and retards it, when the Sun is in Perigeen. It has paſſed under various Names both in this and the laſt 
Age ; but its true Quantity, which the leaves in ſome Meafure doubtfa}, Mr. Mayer has reſtored from a great Number of Obſervations, And 
| as this Equation 1s variable (which no one, before him, ſeems to have taken due Notice of) by Reaſon of the variable Diſtances of the D from t 
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Of Mr. MAYERs LUNAR EqQuaTions ard MOTIONS, ; TI . 
He, not being furniſhed with ſuch accurate Obſervations, could not promi e that the Latitude found by his Tables will come nesrer than ane 
1 As in e Error, ” 8 ”Y cy + aha ww 1 you — _ ny RT INE NY | 
ables thus contrived, (I. r r Facili t eretofore laid down, } . 
In ſettling the mean Soba of t , = 4 has i e224 * at —— — of Certainty, as well as Agreement with the Obſervations 
ff ancient Times. He has examined the earlieſt Obſervations of the Lunar Eclipſes made by the Babyleniant, as well as Hipparchus, and 
Ptolemy 3 though they are ſo groſs and incorrect, that he in vain attempted to bring them tolerably near their Times, by the Tables; but this 


in the Calculation of one or two of thoſe E. lipſe 
f old was ſenſibly 


Ount. 


« In the Year of Mahomet's Fligh 
Egypt, the Beginning of an Feli. 
i« Find the Sun's Altitude wwas 330. 


s, not to come within half an Hour, But, notwithſtanding this Difference, ariſing either from 
the Negligence of the Antients, or the Unfaithfulneſs of Prol gur, theſe Obſervations have concurrently ſhewn, that the Moon's Motion 
ſloxver than it is diſcovered to be in our Age. Halſey, and ſome other Aſtronomers, have taken Notice of this Acceleration 
in the Moon's Motion; but the Quantity thereof has ſcarcely been well aſcertained by any one. In Order there ore to determine it the more 
ceurately, Mr. Mayer has, with great Pains and Aſſiduity, examined the Obſervations made between thoſe of Ptolemy and our Time; wiz, thoſe 
f Abategnius and other .4rabian Aſtronomers, Among which he found two Obſervations of ſc/ar Eclipſes, that becauſe of ſome ſingular Circumſta 
es attending them, the Sun"s Aliitude taken at their Beginning and End, ought, in his Judgment, to be accounted more valuable than Gd an 
ler. He does not remember that any of theſe Gentlemen who compiled Tables of the Moon's Motion, having made any Uſe of theie| 
bſervations; though probably more Advantage might be reaped from thoſe alone than from all the Obſervations of Prelemy. 
eaſon, and as they are particularly uſeful to demonſtrate the Acceleration of the Moon's Motion, he thought them worthy of a Place, 


ſo copied them, as follows, from the Prolegomena of Tycho's Hiſteria Celetis, where they have hitherto lain hid among others of leis Ac- 


t 367, en Thurſday the 23th of the latter Month Rabia, tat obſerved at Grand Cairo, the Metropolis / 
of the Sun, <vbich, at that Time, was 15%. 43/. high, the Quantity of the Obſcuration 8 Digits; at 0 
„ The ſame Year, on Sunday the 29th of the Month Sywal the Sun vas eclipſed 7 + Digits ; at the Begin- 


ill not appear ſtrange to any one, who conſiders, that the Ancients, in obſerving the Times of theſe Phenomena, did not much regard a Quar 

or Half an Hour. Beſides which there is great Reaſon to ſuſpect, that Ptolemy, from whom we have the Accounts of 'theſe Eclipſes, has too 
voldly altered the Times of ſome, and adapted them to the Numbers of his own Hyporbeſes. Inſtances of which are produced by 1ſmae 
Bullialdus, in the Afiron, Philel., B. III. c. 7. For this Reaſon no Body will impute it as a Fault in Mr. Mayer, if his Tables ſhould be found 
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"SUPPLEMENTAL LUNAR: EQUATTONS. 

115 According to- the Conſtruction of Mr. MAYER. 
— Ä rr 
8 Hr. Argument 13. ) equated from the Sun; or Ds PL equated — ©'s Pt. true. 14 
eqd. Sign O. * Sign 1. 1 by Sig, by an Si . 3. | S1 . 4+ | Sig. . 
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5x7 34 68 owl 3 57 0 35 335 2333 4 50 3 39 1 5:40 2-3 & 
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| o 4o | — 23 2104 2 3 
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Deg. ]. — Dif. | — 1 Dif. r ſ PD [FX Dif. p eg] Þ 
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PR: : | Of. Mr. MAYER's Lunar EGUATIONS and Mo TONS, | 
* ning the Sun's Altitude vas almoſt 560. at the End 26. Ancther Eclipſe is mentioned in the ſame Place, but it being of the Moon, i: 
therefore oinitted, Scbictard, who preſerved them flom Oblivion, adds the following RxmArx ; ** Theſe three Obſervations were made J 
«6 Ibn-Junis, who by Order of Abu-Haly-Almanſor, a wiſe Man, at that Time King of Egypt, devoted bimſelf to the Study of Aftronomy, Thi 
«© Author's Tables art in the Hands of James Golius, Profeſſor at Lyons, evho communicated theſe Things to me out of them ; in which there art 
„ ſeveral other Obſervations both of bis «w0n and the preceding Age; the Place of Obſervation 2vas near Grand Cairo.“ After this Account was tranſcribed, 
y for the Preſs, Mr. Mayer met with the ſame Account of theſe Eclipſes, in the Philoſophical Tranſactient, No. 492; given by the celebrate! 
- Dunkorne, where they are applied to determine the Acceleration of the Moon's Motion; yet he was loth to envy his Readers the Paſſage be 
as quoted, as the Obſervations cannot be too well known among the Aſtronomers. The Time of the former Eclipſe, reduced to Julian Year, 
December 13, Ann. Dom, 977. The Beginning, according to the Altitudes taken, is found to be Fh. 24m, 24%. the End 10h. 44m, 44% Mor 
ing; ſuppoſing the Latitude of Grand Cairo 300. 2“. 30%. as the Obſervations of the Moderns make it to be. The other Eclipſe, according to ou! 
Way of reckoning, happened in rhe Year of Chriſt 978, June 8: the Beginning, from the obſerved Altitude of the Sun, ah. 30m. 165. fl 
nd 4h. $0”, 24% Aſternoon : With theſe Times, particularly thoſe of the Ends, Mr. Mayer's Lunar Tables are aid to agree within one o. 
wo Minutes, as any one (he ſays) will find by Trial. Whereas all the Tables before publiſhed by other Authors make the Times of 140 
clipſes ſooner by almoſt balf an Hour; an infallible Proof, that the Moon's Motion is now ſwifter than it was many Ages ago; and that the 
vantity of this Acceleration has been rightly aſcertained in the Equation Tables, according to Mr. Mayer, exhibited at the Beginning. 
Nor, indeed, (he ſays) is this Acceleration of the D' Motion fo ſmall, but that it may be plainly ſhewn from the Obſervations of this and the 
aft Age only. He has found the Moon's mean Motion in 60 of our Years (beſides 802 Revolutions) to be 15 1o0® 43! 24!! which yet other Tables 
the Authors whereof having collected the Mean Motions from the earlieſt Obſervations only compared with the Modern) make to 


1s, 109 8 10'/, or at moſt 19. 10%. 42", 15% Now, we have a great many Obſervations of Fclipſc: made above 60 Years ago, and ** 

are and Diligence as at this Day, Moſt of theſe Mr, Mayer has reduced to Numbers, and aſſerts that he has not found one, that proves his 
Tables, conſtrufted upon the Moon's accelerated Motion, to err a Minute inLongitude z © whereas the Error would ſometimes have been equal 
o 3 Minutes, had he retained the Quantity, he ſays, commonly aſſumed for the Moon's Mean Motion. He has alſo purſued, as he aſſerts, 
particular Method to determine, mot accurately, the Quantity of this Motion, notwithſtanding the Imperfe#ion of his Tables, ſhoul 
here be any yet in them, He choſe ſuch Eclipſes, as were diſtant, in Time, one Chaldean Peried, that is, 223 Lunations, or, which is bettet, 
everal Periods Diſtance from each other, and as all the Irregu/aritics of the Moon are in a Manner reſtored again after ſuch an Interval of Time, 
he ſame Errors in his Tables muſt needs return again, nearly, If therefore it be known how much his Tables differ from Obſervations, 4 
he End of one Period, We ſhall alſo know how much they ought to diſagree at the Expiration of two or more ſuch Periods ; and if the 
Errors ate found to be unequal, it is a Sign that the Mean Motion ought to be correfted by ſuch a Quantity as will reduce _ 2 
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TIC LES >; Of Mr. MAYER” LUNAR FF 8 e wenne 
. ays, Cycles „but a great many thereof; ſo that he further aſſerts ther 
— dagen of which N ode bn 2 Sad he lad * but what have undergone this Examination. 
With theſe Ta 


les he has alſo compared many Obſervations of the Moon that were made a little earlier, by Tycho, Walther, Regiomontanut, as 


well in the Syzygies as without them, and have all along found as near an Agreement as could well be expected from Obſervation 


not in ade to the greateſt Nicety and ExaQtneſs, 


With Reſpe& to His SotrAR NumBERs, of the Mr an PLaczs and MoTrons, deducible from our own Examples, and which we have 


„pig: Eauati „ £09.) though he had not ſo much left for him to do as thoſe going before him, yet he aſſumed na 

— 1 8 2 9 he Teſt of repeated Obſervations. Thus he retained the Motion of the Sun's Apogeon, exhibited 
, , Obſervations, eſpecially thoſe of Hipparchus and Albat + ew 

able to the Obſervations of Hipparchus, Albategnius, 


in the Tables of. Dr. Flamſteed, as agreeing neareſt with 
the Quantity of the Solar Tropical Year invariable, agree 


the Aſtronomers of any Credit and Authority, except Prolemy, 


Obſervations of the Heavens ; but determined by his own Tables, an 
Mr. Mayer is therefore firmly of Opinion, from very ſubſtantial Reaſons, 
has not been interrupted by the Omiſſion of a Day or two. 


intricate of all in the celeſtial Science. And, if be is 


Laftly, Mr. Mayer bas deduced the mean apparent Motion of the Fixed Stars, 
or the Preceſſion 0: the Equinoxes, chiefly from Timocharis's Obſervations of the Moon's Appulſes to the Fixed Stars, which Method 1gemed 


to 1. tain than if he had taken the Longitude of thoſe Stars from Hipparchus, and made uſe of them to this purpoſe, 
a — bien he has ſtrictly examined and cloſely conſidered every Thing, that may be juftly required of any one w 
Subject in Hand, and has left nothing untried, he thinks, that might conduce to the perfecting of the Moon's Th 


not greatly deceived, his Tables are now brought to almoſt as great a Degree of Perfection, 
as the Lunar Obſervations themſelves can be brought by the Methods hitherto made uſe of by the Aſtronomers ; 


Moreover, he made 


[4 
alther, and, in ſhort, - of all 
whoſe Equinoxes, tis almoft indiſputably certain, were not aſcertained by 


d the Quantity of the Solar Year, which he had received from Hipparchus, 
that the Chronological Order of Time from Ptolemy down to us, 


ho takes the 
; a Point far the moſt 


who further alledges, that 
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pinion commonly received, —_— 
mean Periodical Lunar Month he makes to be variable, and gradually, though ſlowly, diminiſhes : It 


TT Luxar EqQuaTIONS, ond SOLAR and LUNAR MOTIONS, 


zth. 2 eo, and a 


he Commencement of the Chriſtian Ara 29d, lab. 44m. 3%. 15th. fo that it loſes in every hundred Years, if Obſervations can relied on 


Earth's Atmoſphere, be augmented by the 60 Part of itſelf, or ſo many Seconds added to the ſaid Semidiameter as there are Minutes contained 


Vide Commentarii Socictatis Regiæ Scientiarum Cottingenſis. Tomus IT, ad Anaum 1752. Being The Ads of the Gottingen Society. | 
Thus have we given an impartial Account of the celebrated Mr. Mayer's Lunar and Saur Tables in general, in order that they may be ju ge 


End compared with our own z weatever Correcrian: or Improvements of his Tables Mr Mayer ſtall think fit to make bere 
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Mr. Leonard Euler, of the Royal Academy of Sciences ac Berlin, an 
F. R. S. at London, 

FirxsT, Of the Sun's mean Morton and Accrri tration. 
"BY comparing (car Author ſays ) the Obſervations of the ſeveral Ages 


the Moon's mean Me 


as delivered down to us, it appears that the apparent Motion of the Sur, 
cauſed by the real one of the Earth in her Orbit, is ſwifiter than for- 
merly, and that by a regular Acceleration, (the ſame as the cel. brate 
Tobias Mayer, of Gottingen, bas firce remarked 


Hon) as by which Acceleration the mean tropical 
'betwixt the wernal Equinoxes) has gradually decreafcd to the preſent Time, 


1 a Point of corre Judgment ſhewn by Mr. Mayer in the Acceleratior 


0 
72 (or rather of that 


From whence it is obſervable, (ſays our Author) that the Diminution 
of the Quantity of the ſolar Year has been ncarly one Second of Time, i 
each Century, Hence we may obſerve, that the mean Motion of th 
Sun, additive to the limited mean Motion, (together additive to the li- 
mited mean Places) determining the correct mean Places for any Perio 
or Year before or ſince the fixed Per iod of 1700, from whence the „mt 
mean Places and Votions are determined, ruſt increaſe from the ſaid Peri: 
towards Antiguity, and likewiſe increaſe from thence, inthe ſame Ordcr. 
towards Futurity ; that the Sun's correct mean Places may every where 
regularly increaſe at equal Diflances of Periods or Time forward. — This 


the Moon's mean Motion, or Increaſe of her mean Places at equal 
Interval 
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JEuler's III. Equation. 


be ROYAL ASTRONOME R 


— — 


According to the IMPROVEMENT and Correctiom of the celebrated Mr. EULER's. Pran. * 


s I. EQUATION of MEAN LONGITUDE for the #idd77 Fraß of the Moon's Orbit, Maximum F 
| | | Mayer's Maximum 6 1 


2 
8 44 


_— ; 5 DiryERENCE, Euler's Maximum too little . . 6 42 
Hence, Mayer's XI. EquaTron divided by 56,53, and the Quotient fubtrafted from that Equation 4vill give Ruler“ 
I. EqQuaT1oN, if you chu g to try it. a — 
N. B You may perform the Division by Logiſtical Logarithms, as ſhall be ſhewn further on. as 
For EULER's I. uſe MAYER's XI. Equation. oh 06424199 eee 
| 4 EULER's II. Eavarion (Argument, Sun's excentric Anomaly) Maximum , . of 4 
| MAYER's EqQuaTion Moon's mean Anomaly, p. 97, (Argument, Sun's mean Anomaly) Maximun . 10 18 
; | _ _ . DiFFERENCE,. Euler's Maximum too little. 0 3 
Hence, MAYER's EquaT1oNn of Moon's Anim. (p. 97) divided by 18,18 and the Quotient taken from that Equatio 
avill give Euler' II. Equa TON. | . cho 
r For EULER's II. uſe MAYER's Equation Moon's Anom. for Longitude (p. 97) with Arg. Sun's excentric Anom. 
of EULER, or Sun's mean Anomaly, Or, uſe our I. EquaT1on (Arg. Sun's An.) p. 61. 1 * . 
bs [ 1ſt Part. | Part. 


 EULER's III. EquaTiON (Arg. Moon twice equated à Sun) .. Marina 3312771 36/01 
| MAYER'% XII. (Argument, Moon equated à Sun). Maxima. . 39 3 41 41 


6 DiyyzRENCE, BULER's Maxima too little . . 5 36 © 5, 51 
Hence, Mayer's frf Part XIII. Equation divided by 6,97, and the Quotient taken from that Equation will gi 


| 


Alſo, Mayer's latter Part XIII. Equation divided by 7,55, and the Quotient taken from that Equation will gi 
{Euler's III. Equation. | | 1554+ | | 

Fos EULER's III. vſe MAYER's XIII. Equation. © «© 

Intervals of Time forward, in Imitation of that ſame CorreQneſs of judgment ſh by Mr. Fa before him, in reſpect of The Jun or Fart 


cceleration, or Increafes of Place at equal Intervals of Time, And thetefore the further we go into Antiquity or Futurity, the greater will 
he Cotrection of mean Motion or Place, from the ſtated Period whence the Correction begins; as at equal Diftance of Time from that Period 

into Antiquity and Futurity, the Correction of the limited mean Motion will be evidently the ſame, according to the Hypotheſis of an Accele- 

ration of Motion, or Increaſe of mean Places at equal Intervals of Time forward, | | 

N. B. Mr. Euler's limited mean Motion of the Sun in 20 Julian Years, = 207 0% o 9' 12" = 20 , oo042 592 59, Se. by which dividi 

305 Days in the 20 Julian Years, the Quotient will be 36 54 24422169, &c. = 3654 gb 488 49/7 57/1, Se. his limited mean Year ; bu 
according to his Hypotheſis of Acceleration of the Sun's mean Motion, ftill diminiſhes from that Quantity. 

Nobody, it is preſumed, (ſays our Author) will deny the Earth's Situation is varied, a ſmall Matter, by the Moon's Attractian, and there 
ore knowing the Cauſe to which this Variation may be aſcribed, the celebrated Euler has, in a Table, ſhewn how much the Sun's Place, a 
his Diſtance from the Earth may be changed with Regard to each /unar Aſpecłt. | 11 | 

He is, nevertheleſs, doubtful whether his Correctiam, which he has taken from the 'borizontal Parallax tak, will not be ſomething 40 Ui; 

Ibecauſe, by comparing his ſeveral Corrections with former Obſervations, he has diſcovered that the Sun's horizontal Parallax is but 10", 0 
probably does not excced it above & a Second. He therefore chuſes to abide by his Correction of the Sun's limited mean Motion and Acceleration 
according to the 4 he has laid down, till the Quantity of Variation can be more accurately diſcovered from future Obſervation, 

He collected the Place of the Sun's Apogee, and the Excentricity of the Orbit from the Obſervations of the celebrated Monnierus, which b 
with great Study and Pains yd inftituted for the ſame Purpoſe, and publiſhed before that remarkable Correction from the Moon's Rifing. H 
has made the Motion of rhe fhogee in Nothing different from the Preceſſion of the Equinox, becauſe (he ſays) the Arguments uſed by Aftronomers 
o prove the particular Motiofpf the Apogee forward of the fixed Stars, appear (1 Him) to be inſufficient, For though he allows the Reffarce 
of the Ether, diminiſhing thFEarth's Orbit, from whence the Acceleration of the Earth's Motion, or Decreaſe of the Year, is ſuppoſed to proceed, 
yet he has found, from this Reffance, the Poſition of the Line of Apfides of the Sun, or Earth in her Orbit, not to be affected there with; whence, 

e would rather (if any Variation of the Apogee, wwith Regard to the fixed Stars can be truly demonſtrated) attribute it to the Action of a Comet ſome- 
imes paſſing very near the Earth, -. — ROW. LOSS © 2 . | | | 
| ' | Of the Lunax NummxRrs and EquaTIONS of M.. EULER, = | 
The Deſign of which (be ſays) to ſet forth at large would take up too much Room in the Compaſs of his final! Eſay: He therefore 
obſerves, that they are taken from the ſame Theory of Attraftion which the celebrated Sir Isaac NzwToN introduced into the Science 

Aſtronomy with ſo happy Succeſs. That though there are ſeveral lunar Tables, publiſhed before his, founded on the fame Hypot beſit, yet be 

ſſerts that the Calculation to which the Principle of Attraction is relative, is exceedingly intricate, and that all thoſe Tables widely differ from] 
the Theory; nor does he pretend to have ſhewn all the unequal Motions in theſe Tables, Nevertheleſs, he has ſet forth all the Equations (he an 
perceptible to Obſervation, and which are to be found after the firſt haf Minnte. f 
Thus far he offers his Calculation to the Public; ſhewing the Title and Argument of every individual Inequality or Equation, determinit 
moſt of the certain Quantities of each, according to the aforeſaid; ce/cbrated. Theory. . Some of which . Quanti ties and he was ob) 
o aſcertain by Obſervation z others (he ſays) depend _ the Sun's Diflance from the Earth, or his borizontal Parallax, which, agrecable 
the lateſt Obſervations, he finds to be 12/4; but, afterwards, on comparing theſe ſeveral lunar Equations with former Obſervations, he fi 
the Sun's Parallax cannot probably be reckoned above 10%. | | 
He farther obſerves, that whoever compares his Tables with others already publiſhed, may preſently diſcern a vaſt Difference both in th 
Titles and Arguments of the Equations. That as he makes Uſe of the eccentrical Anomalies of the Sun and Moon, he places them by themſelves, 
in both ſolar and lunar Tables, that thoſe and the other Anomalies may be the more readily found. . | 

Thar, though the Number of his Equations is larger than in any other Tables preceding his, yet he has ſo contrived them, that the Comp» 

tation may be made much ſooner, and with leſs Trouble from them than by former Tables. | 

And laſtly, that, fince all Cauſes affecting the Moon's Place and her Diſtance from the | Earth, are ſo very variable, he has added the 80 

Tables, by the Help of which, (he ſays) the Diſtance of the Moon from the Earth, and from thence her borizomal Parallax and appar®® 
Diameter may be the more correctly and readily known, | F | 
SIE Latin Preface to the Berlin aſtronomical Tables, from which Tables Mr. Mayer probably derived many of his later I ” particular 
be Acceleration of the Moon t mean Motion, by an Eye had to Mr. Euler's Acceleration fitft-ſuppoſed of the Sun's mean Motion, and Solution of the 
dom f central Equation, afterwards imitated by Mr. Mayer, (who likewiſe ſolved the Moon's Parallax for the true State of her Orbit in 
like Mannet) as be partly acknowledges, whence bis rg * mag by confeſſing that the ſame celebrated Eulerus (Author of the abovementioned 
ables) was the firfl who ſolved the Moon's Central 8 in two Parts, without Eccentricity, (ſee p. 99 of our Work) and “ fo adorned 
© the lunar Theory with a neat, and elegant Contraction. And who admits (ſee Remarks at the Bottom of Mr. Mayer's Equation Table 
bat the above-mentioned Mr. Euler was the firft wwbo reduced the Newtonian Theory to general analytical Equations, evhbich Mr, Mayer «ft 
* bit upon an elegant and conciſe Method of reſokving.”” | . 
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M E'N TAL LUNAR. 


According to the Conſtruftion of Mr. EULER. 
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IV. EQUATION of the MOON, or EVECTION. 


Argument. Twice Diſt. Moon from Sun — Excentric Anom. Moos. 


Sig. 8 eee. |__Sig.5. JArg 
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3 .. i 1. Ae. 04+. 44 pt Pit. Arg. 

Sig. 11, Sip. 10. g 5. Sig. 3. Sig. 7. 5. pre. 


Hence, MAYER'sEveRion-F 
above Equation of EULER, corr 
For the above Equation 
But, if you retain the Vth, wi 
Evxcriox or XII. Equatio 


N. B. The Evefion-Equation accordi 
of half the Synodical A 
quation is applied to the cen 
on, applied to 7 central (or c 


| nar Orbit, 


v "YI ww * 


MAYER's Maximum of Evection or XII. Equation 


quation divided by 12,02, and 
ſpondent. | 

ſe MAYER's XII. Eq 
th the above EvecTion of EULE 


MAYER's Argument to the above EvecTion-EquaTiow is twice the M 


The above Maximum' . . . 


oon from Sun — Mean Anom. Moon, 


1914” of 


. 1 20 4 


Difference, EULER's Maximum too little . . 
the Quotient taken from that Equation, 


ompenſate for ſome Errors, or Inequalities, of the Lunar Orbit. 


ng to STREET's intricate Method of com 
nomaly) is ſu 
tral Equation 


—— 


u neg led the following V. Equation of EULER. 
„ they will, comjun&ly uſed, come near MAYER's 


puting it (from the Chord Zwection, 

plied by the eaſier Computation of the Evection-Eguation above. 
or the mean Eccentricity, and is therefore equal to about half of 
orreſpondent eccentric) Equation, for the /ce/# Eccentricity of the | 
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Sig. 2. |Þ 81g. 4 Io 
F++ 
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284 _6 26 
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8 19] 7 47] 5 10 
8 20] 7 44] 5 3 
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orrect a others we have exhibited; 


"ETMILAR to VI, above, of Euicr, is Mayer s VI. Equation, nis 
Maximum being 17 40/! inſteadiof 527; and ſimilar to VII, above, of 
ur, is Mayer's III. Eq, whoſe Max. is 1' 2“ inſtead of 57%; and 
im, to Els VIII. above, is Mayer's II, whoſe Max. is. 64“ inſtead 
of 42/7", according to Euler: allowing for the Dif. between the mean 
Anomalies of Mayer, and-excentric Anomalies of © and ) of Ewer, 
n the reſpeCtive Arguments, the Signs of both theſe Authors Equations 
igeeing. But Mr. Mayer has not any Equat. miar to Mr. Eulers V. 

Squat. abo e, which Equat. is the only Exception of Difference from 

II Authors be fore him that we have ſeen. 


The Moon's Place in her Orbit is nearly obtained by the VIII. for 
Mr. MAayzn, and partly from Mr. Eur n's Plan. After which Orbit Place of the Moon is had, Mayzz's XIV, or Redactien-Eguation f 
the Orbit to the Ecliptic may be applied, or any of our own Redudtion- eguationt, for that Parpoſe. 
ter of the Moon to be afterwards determined according to our Tables for tbat Purpoſe, at the Beginning of this Work, or elſe by Mr. Mavzs' 
Supplemental Equatior-Tables, for the ſame Purpoſe, and not by the Ha/leian Method; becauſe Eur EA conſiders no ſecond EquATION of the Mon 
Apogee for determining the Argument of true Anomaly of the Moon, on which the Parallax; and conſequently apparent Semi- Diameter of 
Moon, chiefly depends, according to the Halleian Computation, 

| Mr. EuLlxx has given five Equations of the aſcending Node, following the foregoing VIII. of the Moon's Orbit, and with the zd Equatio 
»f the Mcon's & has given the Inclination of her Orbit, which he corrects by two following Equations, with thoſe of the g. And with th 
th Equation of the Node, he bas given a Reduftion of the Orbit-Place of the Moon to:that of the Ecliptic, at a mean Quantity, which Eq 
ion he makes the ſame as the 5th Equatioa of the Node. 

He then determũnes the Niſtance of the Moon from the Earth, 
ic An. Sun; 3. Moon twice equated from Sun; 


: 4+ Twice Moon & Sun — excentric An, Myon ; 
DA Sun + excentric An. ; 7. Twice 


D Sun — excen, Am. Sun; 8. Twoice ) a Sun + excen. An. Sun, He corrects t 
the ſeveral following Equations of Diſtances, according to their proper Signs, and having obtained the correct Diſtance (accordin 
he takes out the horizontal Parallax, and apparent Diameter of the Moon, according to the Argument of that correct Diſtance. 
N. B. He makes the Moon's horizontal Parallax to the apparent Diameter as 60/ 40 to 33/20, — But theſe Methods are not ſo certain 
et we would not omit to oblige our Readers with Mr. Eur zz's ingenious Diſcoveries. 


ng EQuAT1ONS, partly fr 


And the Parallax and apparent Semi-Diame 


by the following Argaments to VIII. Equations: 1. Mean Anom. D; 2+ Ex 
+» Twice Moon 4 Sun — twice excent. An. 


ON S. 
VI. EQUAT Nb the MOON. $- 
- | Twice Þ) 4 © +Excen. Anom. P. 

a | Arg. Sig. 1. Sig. 4. [Sig. 5. | Arg 
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TW * nt ll 
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VIII. EQUATION of the MOON, 
Arg. Twice ) a © + Excentric Anom. ©. 
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DIFFERENT METHODS 


OF SOLVING THE 


Keplerian PROBLEM. 


- % 3 — 


A LINIT ED CorxrtcTion of WARD's Hypotheſis, by two Terms in 
Seconds, to be connefted with the mean Anomaly, for determining the 
true Angle, at the upper Focus of a Planet, rom Aphelion. 


UT a = Sem. Tranſ. Orbit, 5 = Sem. Conjugate, «= Eccentricity, and deſcribing a Circle, on the u 
Focus, whoſe Radius = 1, z = Arch next Aphel. to where a Line interſeQs it drawn from the upper Focus t 
the Planet; Sine of that Arch = y, Cof. = x. Whence, by —_— of an Ellipſis, the Length of the interſectin 


Line, or Diſtance from the upper Focus to the Planet = . —. (becauſe bb = aa — cc) and the Planet' 


a + x 2 a + c 

Ib *'>* z 
[* 

CY 


, aa þ ce + Ä. 
Diſtance from the Sun 5 4 and 3 Bbz 4 
from Aphelion, by Rays drawn to the Sun, in the lower Read. 


L . 48252 — = 
Reſolve m—_ into 7 — = Sc. for a Nearne/s. Whence the Fluxion above becomes 162 + 


= Fluxion of the Area deſcribed by the Plane 


4 
! 


: 


OI 1 : b* cz b3 39% 
E. a » Which, becauſe yz = —z, and xz=j, reduces to 4 5*z POLE —_——=, whoſe Fluent i 


B* cz 3223572 
SE Tf XIX — 2 — 42 = (the Area of the circular 1 next Aphelion, formed by the Curve z 


its Sine , and 1 — K, its verſed Sine from the Vertex next 1 being = 2 & — | x2) which Fluent whe 


* Arch = Semi-Circle = , and 5, i - - — — 

68 a N ; b*pd | _ dz 
[22 ) the Area of the Semi-Orbit or Ellipſis from Aphelion. Whence, as —— Area Semi - Ellipfis : —— 
bB*Ye*xy b* c3z3 | | — 3 
| [466 _ — — Area elliptic Sector from Aphelion :: p Length of an Arch of 180: WP 

Oxy 2095 


* Length of the correſpondent Arch of Mean Anomaly = A. From which Equation, a = A+; 227% © Told 


— Sin. 2z + 77 x Tim Sin. z |? (iP 2% 0 or Coſ. x x Sin, nn. Here, for another Nearne 


** 
o 
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dt. tw. A. a. * 
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4a 
make = A, being [> th 2 | Whence, for 12 * and Fin 


722 R. 3H 2A + = X TS, „where x the Arch rown 


D— 


* 


mn Approximation, you may conſider the /wo /aft Terms of the Equation, wiz. 
ff ſmall Value in Reſpect of the Arch A, il 
25 ſubRitating Sine nl Sine 6A, and z=A + . 


he Upper 8 2 or Angle from r is now not % be conſidered equal to A, but to At its Correction, by the | 
x Sin. 2A FEET. 3⁴³⁴ X SA which'Quintjties are reduceyl to Seconds of a Degree, by ſaying | 


yo 42 = 


As 3,415 9 &c. * of an Arch of 180%, Radius being 1) is to "OT Seconds in that Arch, ſo is 


"oY 


cc 


1 


Sin. ak + 2 XS] da. Arch of CorreQion) to 53565 . x Bin. 24 + 1 . 
Sin. yi = the Number of Seconds to be added to the given Mean Anomaly, for the correct Angle oY the Planet fro 
| In the of 


he Faith; Venus, And the Morn; but not or 
Page 99, correctly ſerves for all Orbits whatſoever. 

To determine the Value of the foregoing Correction of the Mean Anomaly ( according to Ward's Hypotheſis) ſo that the 4 
t the 9218 Focus of a Planet's Place, from Aphelion, may be truly known according to the above limited Correction? 
| Loca CIT WINTALL Ys from the foregoing Bxpreffons. . | 


x k 


v 
4732363443 Log. — Log. 4 Log. Sine 2A = = Log: if Term. 


263343 + 3 _ 7 — Log. * 3 Log. Sine A= Log 2d Term. 


a, the Sem. Tranſ. being conſidered = i, the Log. of- — =Log.c of Fecentiiclty, Ps Oe ll 


2aa 


= 1+ —, and its Log. is "ſmall, and may be _—_— or taken at a mean 3 for all the Planetary Orbits, 


xcept Nin of Mars and Mercury. 
Suppoſe ,o, then 41.0018, whoſe Log, =90.0007810. 
Hence, 4.71148 + 2 Log. c+ Log. Sine 2A = Log. / Term in Seconds. 


3 * 1 71252 ＋ Log. Log. Sine A = Log. 24 Term in Second;, | | 
In Worvs. 


in the Orbits of Marr and Mercury, wulte dur univerſal Rule| 


* Sin. 28 ＋ 2577 * Sin, =| | 


2 - 


1. To the Sum of the conſtant Log. 4.71148, and twice the Log. of Eccentricity in Bee of Unity, the Sem. Tranſverſe 
add the.Log. Sine of twice the Mean Anomaly, and the Sum (rejecting Radius) will be the Logarithm of the firſt Term i 
econds, to be added to, or ſubtracted from, the Mean Anomaly, according as it is leſs or greater than go Degrees. | 
2. To the Sum of the conſtant Log. 1.71 1 * and the Log. of Eccentricity, add the Log. Sine of the Mean Anomaly, . 
ſs: (rejeQung Radius) drying tripled, will be the hog, of & {econd Term in Seconds, 10 be always adged to the | 
nomaly, 
N. B. The Mean Anomaly is here always reckoned from and to Aphelion, wherein the Second; may be omitted 
in computing the Corrections; which being made, Say, as the 1 — Dift. is to the Perih. Diſt. fo is the Tangeni 
{of half the corrected Mean Anomaly, or true Angle of the Planet at the Upper Focus, from Aphelion, to the 7 angent of half tht 
true 2 or Angle, at the lower Focus Y a F. Joon Apbelion, . 


| EXAMPLE-L Dy 
be Eccentricity of the Orbit of Jupiter, being 0 (according to 


„ 


1 


75 17 130% gol! 


Hence the Z of the Planet — = | 


| 
Dr. Halley) ani tbe Mes Any of wc Fans? 75% required 0 q 0. An Tank: 12 K K 10 | 
” the true Anomaly x Icy 72 11 1 299 32,3 Coaſt, Log Orb. 8. 50 dez 4 | 
iſt — "I 2d 8 = 
4.71148 Con g. 1.71252 Conft, . 2 Tang. 9.8 nebe 
7:36643 "twice Log, Ecey. ito; 8.68322 Lag. EKceedtricity. . | , 34 5 33 53 | 2 nt 
2.07791 Sum. 0.39574 Sum, | Doubled 69 45 ” 4b the was Anomaly, | 
9.69897 Log. S. twice An. 9.98494. Log, Sine Anom, | 75 00 8 oo Mean Anomaly. | 
ET”: _ —— 
W ie 4 83 14 53 54 Tru Equation, agrecing with Dr, 


1 delete. 


[3 
Þ 


Correction 73, 68 . — 


„%“ . ĩ⅛ „% „% 2636, „„ „„ O_o. 


By 


— 


Dr, 


7 4 4 ; = . A 
„„ 


. 1 - 

we EDO * 4 / 
WW 4 * 8 — 
„ n * 


d N AVU AT OR. 


” of 4 1 „ * S. 
D Co 8 
. . — * of = * * * 
2 6 1 = 
* * 


| 
| 
1 


— y Bullaldus frectrion, © Logs. 


Doubled 69 45 © The true Anom, nearly, 
75 oo © M. Anomaly, 


5 15 © Equation, nearly, 
5 14 52 Above. 


$// Error, 
Here it it is obfervable that Bullialdus's is a near 1 


E X AMP LE un. 
Required the true Anom, from the Mean 1209, in the ſame a 5 


iſt Term. 2d Term. 
4.71148 conſt. Log. 1-7 1252 conſt, Log. 
7.36643 tw. Log. Ee. $.68322 Log. Eccy. 5 


2.07791 co. L. ſor 1. T. > 0.39574 conſt. Lo. for 2d Ter. 
9.93753 Lo. S. 2 An. 2.9727 55 Log. S. An. = 82074 
240. 
2.01 544 L. 103% 62. 0.33329 | 
9,95 T 7%. 0.99937 Loge 9,954 


— — — — — 


—1 33% 40% 93,67 Correction. 
M. A. 1200 © 00 oo 


119 58 26 20 the correct . at the Upper 1 from Aphel, 
og. 
half 59 59 13 10. . Tangent. . 10. 222777 
| Con, Log, Orb. 9. 958638 5 


57 3 10 13. «- Tangent-0--o 10.1964179 | 
doubl.115 4 20 2 The true Anom. 
120 © o 00: M. Anom. 


. i ee AO 


4 55! | gol 1 The correct Equation, agreeing with Dr, Halley's 
By Bullialdus's Correction. 


Tables, 


Log. 
As Sem, Conjugate of the Orbit , I 0.0005554 co. 
To Sem, Tranf. 1. , , + +» + | 0.0000000 
So Tangent M. Anom, 1200 or T. 600. 0. 238 5606 
To Tang. 1190 58' 67 or 609 1 54% 10. 2391160 


Cat the Upper Focus, nearly, 
„39 5of 3,½ . „ Tangent 10. 2382834 


Conſt. Log. Orb. . 9. 9580851 
57 3a off, . . Tang. 10.196368 5 


Doubled 115 4 o True Anom. nearly, 
; 120 ©. © M. Anom, 


Oy 


4 56 © Equation nearly 
4 55 40 Correct Equation from above, | 
— ———— 


| ＋20% We, by Bullialdus, 

| EXAMPLE III. 

Reguired the Correction of 1400. Mean Anomaly of the Moon's Orbit ; 
the Eccentricity being Fu, er 0,066777 ? un 1 to RE true E. 


uation and Anomaly y 


F | As Sem, Conjo 222's/ 1,04B219 0. 951781 «| 0,000 5.54. eo. : 
4 , == Iz + +» «+ | 00000000 

1 80 Tang. 7:9 Mean Anon LA ne as | 

| To Tang. 759 7 5% 4% L. at Upper Focus 10. 572.5029 | 

46 0 0 1 Tang. = 9.88 1243 * 

: alt br 3 Conf, Log. Orb. 655 | 

„„ 

34 52) 300 0 J. Tang. 6 


4 


rt — Diferent METHODS of folving the; 1 FREE 
4. 1525 48 Cont, Log. 


Re p30 Conſt, Log, for zſt Term 
9.99335 Log. 8. a. An. a gb or 800. 


—— 


X — — — 
” — 22» T—_— Term. „„ 


5 1282 Conſt. Log, | 


— — 


7-04925, twice Log. Lccentricity, 82463 Log, Eccy, 


$377 Con. Lo. for 24 T 
ran 0306- Log. S. An.==14 


2.35408 Log. 226" = 3! 36 


: 


Lat Upper Focus 69 58 17 


* 


2+ ad Eagan Log, 2// 4 


| * 340 — Correfion, agreeing with Ha Ta- 
11 47 | [bles, pro expediendo calculo, & c. 
Halley, | 5 | 
1 M. Anom. 70 86 ' 
1 47 Correction 


Tangent . 
Log, for Eq. D Cent, 


699 227 377% 29% Tangent | 10. 380 1456 
134 45 14 Ph True Anom, p required, 
140 o o Mean Anom. 3. f 


— 


210.4382336 
99419120 


— — 


Doubled 


— 14 4s 10 Correct Equation 's Center. 


M. Eq. ) Center. 


By p. 68. Argt, 4 200 = 140 Anom. 4 16! 34% 
For greateſt Eccentricity + 58 17 Gr, Dif, Ea. 
[above. 
5 14 51 Eq. Cen 
4 5 | y as above. 
By Bullialdus's Correction. 5 
8, : 
As Sem, Conj. = V 1.066777 ** 555 0.0009705 oo. 
To Sem. Tranſverſe 2 1 + + | 9-0000000 ' 
So Tangent M. Anom. 140 or T. 40% | 949238135 
To Tang, 400 oW 47% or 7 27 56! 13” , | 9.9247840 
Tan. 10.4381875 | 
Tonk. ' .o for Orb. q.941912C | 
; 679 22! 300 Tan. 10. 3800995 
Doubled 134 45 © The true Anomaly, nearly. 
| 140 0 © M. Anom, | 
—5 15 © Equation, nearly, 
— 14 45 Equation fr, above ad 


* —_ — 


T1“ Error, by Bullialdus. 
EXAMPLE IV. | 


To find the Angle at the Upper Focus at 2109 A. Anomaly in the 
bit of Mars, whoſe Eccentricity, according to Dr. Halley, i 
0,09263936 ? And likewiſe to determine the true # Anomaly, ard 
Equation of the Orbit. 


By the Logarithmic Equations aforegoing, 


1ſt Term. 2d Term. | 
4.712363] Conſt. Log. 5. 138334] Conſt. Log. 
2.523525 cr ** 4 6. 5 3 Log. Eccy, 
9-998139] co. Log. d. 9998139 co. Log. d. 


2.644093 Sum. For the Orbit &. Pn Sum. 
+9.808067 Log. S. 2 A=220% 9.9119 57 3 Log. S. A. 
2.452160 L in 1.955817 Log. 22 

—4 43% 24 iſt Term. 2! 30%, 
+1 30, 33 2d Term, 


3 12, 91 Correction. 
1109. o. oo, oo hw Anom, 


E— 


109, 56 47» 09 C. a the Upper ala we 


% -— 9 „„ „ — — 


Y 
| 


i 


— — 
— 
LS —_ = 


— 


—— e 
- wy Re Y —_— — . 
. * * K N 


— 
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The ROYAL ASTRONOMER 


. _— 


we. aw-s + 


t 


112 
a A Ivin 
poi OT. 
2 » ia 10.154 
* * Conft. Log, Orb. 9.9139 90 
49 43 513 , Tangent 10.0733299 


Doubled Anomaly, 
99 37 43 . 1 


110 Oo oo M. 


Dif, — 10 22 17 Equation Orbit. 
3y Dr. Halley's Tab. —10 22 15 Equation & for 30 20 M. An. 


8 * +2"! Error. 


By Bullialdus's Correction. Loge. 
As Sem. Conj. V 1.092639 X ,997361 . 0.0018716 co. 
To Sem. Tranſ. 14. . . . o. ooo o 
So Tang. M. Anom. 1109, or 700 its Suppt.] 10.438934 
o Tan. 1090 55% 1800 or its Supt 700 4 15% 10. 4408057 
Lat the Upper Focus, nearly. "IF 
Half 'ca® * Jl! . » Tangent 1 1015 1 4 
1 57 27 Conſt. Log. Orb. 2. 
9 48 „Tangent. 10. 0731238 
Doubled — 36 8 True Anomaly, nearly. 


110 oo © M. Anom. 


Dif. —10 2 Equation. 
| —10 — = Equation by Dr. Halley's Tables. 


+1 39 Error, by Bullialdus, 


x 
= 
4 
_— 
— 
44 
| o 
. 
= 
LY. 
* 
1 


ip 
Ll 
* 
* 


— — 
—— IZA — 


> ol 
* 


By Rot. P. 88. Logs, 

As Rad, > . . 8 . | 10.0000000 

To Coſ. M. An. or S. 209, . 8 9.5340517 

So Eecy + its F = ,1157992 5 5. SR 

To 1 D ? $.5077572 
As 603943 8 . . ©.0175505 co. 

To Double 1 1852787 . . 9.267 254 

So S. M. An. 110? or 70 . . . 9.97298 58 

To S. 20® 26! 40% f " 9-2583617 

3 


Log. 3. +» 4771215 


; Log. S. | Cube. 7-2979636 


ou 


ſ | Log. S. Cube 7.77508 51 
— % 4%. 


uation 10 19 514 
F4 10 22 15 Dr. Halley. 
— 231 Error by this Rule, greater than by Bul- 
[ /raldus's Correction of Ward, 


N. B. The foregoing limited Correction of Ward's Hypotheſis by two Terms only, wil 
Apbelion, carrect, in the Orbits of the Earth and Venus (of ſmall Eccemtricity ) by the Lie 
the firſt Term only : The ſecond Term in Orbits of ſmall Eccentricity, being but of ſmall Value, in reſpeci of the fit! 


ocus F a Planet, 
Term, may be then ſafely reje@ed 


Im ement being as much the Object of our Attention as Things of original Invention, the /izited Ceed, 
of Ward's Hypotheſis, by two Terms, you will find has not always ch 

5 directly and truly, the EquaTioxs for all Orbits what- 
ſoever, An Approximation of this Sort will be leſs tedious and perplexing than a Number of Terms as follow, em- 
ployed to find the true Angle at the upper Focus, which being done, (by much Labour and Attention) then there 
nuſt be a further Operation to determine the true Anomaly, and conſequently the Equation of the Orbit; which 
EQUAT10N would be beſt arrived at by the dire Method above propo ſed. Es; 


hich, we hope to ſee otber Rules deduced, for findin 


N. B. This Rule is chiefly of Uſe" for the Orbits of the:Earth, Y 


* 4 * - ou ww 4 „ „ „ „„ —_— * 
ä — 
1 . 
: > ” 9 14 * En | 
—_ _— 1 , I — 


a, Jupiter and Saturn, and ſometimes that of the Moon, but never 
be depended on for the Orbits of Mars and Mercury. The Truth 


Failure of this, or any other Rule for the ſame Purpoſe, ma 
proved by our Univerſal and Corred? Rule, p- 99+ | e 


EXAMPLE v. 


The Mean ae, F Mercury being 115%. (Eccentricity 22 nw L 


310524 Sum. For Orb, 8 
3.834454 Log. S. 2 An. 


3 214778 Log. 1639%7— 


1. Term. 27! 19% 7 
2. Term, 14 34 9+ 


determine the Angle at th: Upper Focus, True Anomaly 7 
of the Orbit ? | * 5 6 
iſt Term. N 2d Term. 
4712363 Conſt. Log. 5.133334] Conſt. Log. 
627270] 2 Log. Eccy, 7-940900 Log. Eccy, 
9.990891] Co. Log. d. 9.990891] Co. Log. d. 
3.070131 Sum. 


9.871827 3 Log. $. Ao 


2.941958 


Log. 874% 9 
14 34%9 


12 44, $— limited Correction by 2 Terms, 
115%? 00 OO 


114 47 15,2 C. at the Upper Focut, nearly. 


Half 57 23 37,6 - Tangent . 10. 1940374 
Conſt. Log. Orb. & 9.818 5730 


Logs. 


Doubled 91 39 


Dif. —23 20 21,6 Equation b 
Ar. 3%25®0r 115 —23 18 35 Equation inD 


45? 49! 54,2 Tangent. 10.012610 
: 4 The True Anomaly. 4 


115 O0 oo . M. Anomaly, 


the limited Correfii a. 
„ Halley's Tables, 


+2 36,6 Error of the /imited Correction. 
By Bullialdus's CorreQion, 


Logs, 
As Sem. Conj. V 1.20589 K „79411 0.0094058 co, 
To Sem. Tranſv. 1. . : p . . — + 
So Tang. M. Anom. 215% or 652 . 10.3313275 


To 124 31! 41 C. at Upper Focus] 652 28! 19% 10. 3407 333 
* _* too great an Error, 


— — — — 


For 4 57% 150 e Tangent 10. 7918731 
| Conſt. Log. Orb. 8 . g.8185730 
45⁰ 417 201 4 = . Tan. . 10,0104461 


| 


doubl. 91 22 40 True Anom, , + Error about 19/. 
Tin this Orbit, by Bullialdrs, 
, will give the Angle at the Upper 


* 


/ 


e Readineſs of the RuLs, p. 88 : Similar to 


— — — 


Putting 


and NAVIGATOR. 113 


J 


— 


Diferent METHODS of ſolving the KEPLERIAN PROBLEM. 
4 e Lond abi | | * 
Putting = > FE TD S = Sine A, ſ=Sine following Quantity, and continuing the Terms of the former 


; | I ⁊c 2 3 x3 
|Fluxion of the elliptic Sector, by making 2 — * * —.— — © Sc. = 


a Ter 


L 


„and conſidering the 


Rectangle of the Cofines of any two Angles ¶ Radius being Unity) to be equal tq half the Sum of the Cofines of the Sum and | 


180 X 60 X 60 


thence the Angle at the lower one) may be more correctly found. Whence are derived the 


FOLLOWING EGdVUuAT IOS. 


Let E denote the Log. of Eccentricity divided by 24 the greater Axis, F the Log. of bal the leſi Axis divided by half A 


eater, G the Log. of the Sum of the Squares of 
of half the greater Axis. 
TakeP=1,71277 +E +4 F+3 
Q=1,141z30FE+3;jFP 


If the greater Axis and twice the Eccentricity divided by the Squar 


Then the Logs. of 4 Terms 1. 3 NE + Log. 8. A — Log. Rad. 
in Seconds to be connected 4 2. |5 X Q Log. S. A— Log. Kad. 
R=4,71236 F2E + F with A, will be 3-|R + Log. S. 2A — Log. Rad. 
S = 4,50824 4.]1S + Log. S. 4 A — Log. Rad. 
Of which 4 Terms the firſt is always to be added, the Second always to be ſubtracted : The other two to be added or 
ſubtracted according as the Sines of the reſpective Arguments, 2 A and 4 A are poſitive or negative. 
The two principal of the Terms (ſee p. 53. of Miſe. Trafs) agree with thoſe before exhibited, being like thoſe 
two Terms or Equations laid down by Sir Isaac NEwToN in Sch. to 31. Prop. Book I. of his Principia. If a cor- 
recter and conciſer Fluent of the Fluxion of an e//iptic Sector, formed by Rays drawn from the Curve to the lower 
Focus can be obtained, a farther and more certain Correction of Ward's Hypotheſts will be of Advantage, which 
otherwiſe, in numerous unconverging Terms, will be intricate and uſeleſs. 
As the foregoing Correction of Ward's Hypotheſis by four Terms is not perfectly exact in all Parts of the Ordi: 
of Mercury, a farther Correction in this, and other more excentrical Orbits, is as follows. 


| RULE, 


As half greater Axis of the Ellipfis is to the Eccentricity, ſo is Sins of the mean Anomaly to the Sine of another Angle fir/i 
_ ; Jubtrad this firſt found Angle from the mean Anomaly, and to the Log. Sine of the. Remainder (which you may call the 
eccentric Anomaly) add the Sum of the Log. of the Eccentricity and the conſtant Log. 1.7581227 (the laſt bein Log. 
of De rees 57 295779 = Rad.) the Sum (rejecting Radius) will be the Log. of an Angle in Degrees and decimal Parts, 
which being ſubtracted from the firſt found Angle, the Difference will leave a Correction to be added to the mean Anomaly. 
F 4 this corrected Anomaly, repeat the Operation (if neceſſary) alævays adding the laſ Correction to the given meas. 
nomaly. 
Then ſay, 4s the greater Sem. Axis of the Ellipfis is to the Ieſs, fo is the Tangent of the corrected Anomaly, to the 
Tangent of the Angle at the upper Focus of the Ellipfis ; whence the Angle at the lower Focus, or true Anomaly, is had by 
he common Proportion, 

The foregoing RuLs is true to a Second at one Operation, in all the Orbits of the Planets, except thoſe of Mar: 
and Mercury; in the former of the two laſt mentioned Orbits, the greatef Error is about three or four Seconds, and in 
the latter amounts to nearly as many Minutes, in which laſt Orbit three repeated Operations will be neceſſary for a 


. TA. will be the Number of Seconds to be added to the mean Anomaly, that the Angle at the ger Focus, (and 


, 5 472 
Dif. of the Angles, then, after a prolix Proceſs, f. afzg * 1x 2 ss HLe/f.2.A + 5 L 


— 


— m— CO —— 


true Correction. But, to avoid this Trouble, the following Method of Computation, (not quite ſo profix as the former)} 


is true to half a Second, even in the Orbit of Mercury, without repeating the prolix Operation ! 


A LEss PROLIX RULE. 


Aud together the Log. Cof. of the Sum of the mean Anomaly once corrected, and the excentric Azomaly, the Log. S 
ant of the Angle firſt found (by the former Rule ) and twice the Log. of Eccentricity, (in all of which Angles th 
Seconds may be neglected) the Sum of all (dedufing twice the Radius] will be the Log. of à Fraction to be adard 
bg. when the Sum of the ſaid Anomalies is between 90 and 270%, but otherwiſe to be (ſubtracted therefrom. | 

ben the Log. of this Sum, or Remainder, being ſubtrafted from the Log. of the firſt Carrection in Minutes, yer wi 
| {Have the Log. of the true Correftion in Minutes, to be added to the given Mean. Anomaly. 3 — 
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The ROYAL ASTRONOMER 


"Different METHODS of Solying th 


_— 
SY 


EPLERIAN 


ths 


us Te er ee err ——j—r Now Oe —— — ů — 


4 (not defigned to ſolve the Keplerian Problem, univerſally, as it is done at p. 96. of this Work) ©* a Correction of Ward's circular H: 

ard's Hypotheſis has, by all others, been conſidered as e/{rptical(and not ci 

$. of his mathematical Eſſays, the ſame celebrated Author has examined the Error of 

ars) and corrected it for the elliptical Defect of Bullialdus's Hypotheſis z which Hypotheſis itſelf uſed to be a Correction of Ward's. | 

He has next examined, (p. 49. ſame Effays) a different circular Hypotheſis to the antient one, for Bullialdus's Hypotheſis : And, inftral] +? 

| rpoſe, the circular "Hypotheſis, as having Zouble the elliptic Eccentricity 

has examined and attempted to correct the circular Hypethefis ſo called of the Antients, by ſuppoſing it of equa! Eccentri 
| ſerved) denominated the circular Hypatheſis. 

From all which Novelties, and Miſcellaneous Diſcoveries, in his late Tres, aforeſaid, ſuch as the Preceſſion 


en eee — — — 


— — „ vue». 
U 


_ 7 


EX AMP LE. 


The mean Anomal —_ 70®, in the Orbit of Mercury, whoſe Ecrentri- 
gn 


— 


city bas been n ==20589, to determine the true Anomaly, accord 
ing to the LAS MzTrop ? N 
OrzrRATIONS. Loge. 
1. L. Sine M. An. 70 ned = 9.972 $5$ 
Log. Eccentricity' „20589 . 93136353 
Log. 11% gf ,43 Z firſt found 92966211 
70 00 500 M. An. 1 
2+ Diff. 58 50% ,67  Ecc. Anz L. S. 99323552 | 
Add Log. for the Orbit . . 1.071753 3 
Log. 1095 71 = 109, es « «» 1.041135 


L. f. found 11 9,33 


= [ Operation repeats. 
Dif. 10 3½62 Correction add to M. An, Here he frm 


+ 70 O M. Anom. 


＋ 58 50 Excentr. Anom, _ [repeated. 
Here the Operation con inuet, toben not 


fem 12 Col. 39 53% «© » 9.8070 
- Add Log. Sec 2 . found 110 - . . 10,0083 
Add twice Log. Eccy . .* # . . 8.6272 
n 8.4425 
pz. 2 
4. Sum 1 072 . „Lg. , . 0.01187— 
Log. Mins firſt Correction 63762 22 . 1.80359 
Log. Mins true Correction —_""*.. 1.79172 


5. M. An. 70819 = 71 1,9 Log. Tan. | 10.463808) 
Add Log. Conj. Axis » . . . 9. 990 5940 


at Upper Focus, Log. Tan. 70 3/884 | 10.4 544027 


6, Half . - . 35 19,41, L.Tan. 
Log. Ratio greateſt and leaſt Diſtances , . 


4 true An. 259 1,02 . I. Tan. | 
Doubled 50 2,04 = 50 2/ 2, the true Anom. required. 


9.3$504350 


9-8185730 
9.669 


. 


* 
11 


„ * = 


t Add ro” 
Fb. f. Ja. 
the foregoi 


To ,o8802314]| « a 
1. ＋ the Sem. Tranſ. 


1 


Now, As 1. 08802314 . = 0 | 
To „41178 Doubl. Eccy. 9 
So Sine M. Anom. 70⁰ o ** Yo , 


K* 


To 8. 20? 497 580 1 95510129 
3 
| 
Log. S. Cube | $.6530387 
Log. 3+ » 4771215— 
= gr 33" ) Log, 8. J Cube] 


* 


8.175972 


Equation 19 58 25— 
M. Anom. 70 00 00 


Nearly True An. 900 1! 45/! by the Practical Rule, p. 88. 


| 


R E M A R K. | 
The celebrated Author of the late Miſce/laneous Trafts, Mr. T. Simpſon, in the firſt Page of his Preface, has denominated his /imited Correfi 


of there confidering, as the Antients did, to anſwer their Pu 
* elliptical Hypotheſis, which he has (as we before 
he Quantity to what Sir Isaac NzwTox found it, from Ex 
nded 


ery Operation nece 
Number of Operations, (more laborious than difficult) we ſhall 


perience ; The Advantage ariſing, by Chance, from taking the Mean 
ber of Ubſervation, Cc. but, above all, bis Dedu#ion of all the leſs Lunar Equations, without the Central, from a mechanic Principle, and con 
andlytical RT with a Vol un promiſed, in Futuro, depending | 

ary to the forming of a complete Theory of the Moon's Motion, (depending more on 

nce and Obſervation) and ſo bebold a New and glorious Light ſhining 


7 * elliptical Correction. And yet, in ano 


ard's Hypotheſis (five or fix Minutes in the Orbit 


the Equinoxes, dou 


partly on Dr. Bradley's Obſervations) we to ſee exbibi 


yſical Hypotheſes, than on Exper 


on ASTRONOMY | or elſe, by ſome Miſchance, in ang the Mean f 
the Subject involved in impenetrable Darkneſs ! 


city with Wards 


| % Compare Method with our univerſal and corrett 
[{ Method er P- 96. dire#ly ſolving the ſame. 3 


The Mean 24 of Mercury being as before, to find: the true An 
maly, by RuLz p. 8 

M. An. * An. a Prep. 

under. o { above. & dd to 7 
— yo! ; under, F 70 1 ſub, fr. F ** | 
Logarithms, 

As Rad, . . . . . 10, ©000CO0 

To Cof. M. Anom. or S. 20 ] 9.5340517 

So the Eccy, ＋ its I 2,2573625 9-410 54.52 


co. 


Cortectly True An. 50 2 2 by univerſal and corre#RuLx, p. 96. 
— 27 Error of Rule, p. $8, in this Par 
[the Orbit, 


1 be) 


a Nuw| 


[1 


l 
' 
| 


N 


FOR DET E 


RULES ad EXAMPLES 


Other RequisiTEs of ELLIPTICAL ORBITS. 


R MINING 0 . 


PROPOSITION I. 


+ 


Sov, from the true Anomaly and Eccentricity of the Or- 
bit given? 
Mercury's true Auomaly being 66 32! 24", and Eccentri- 
2 of his Orbit „205 89, required his. Diſtance from the 

un? 


N Rur 2 Logarithms, 

s Square Radius (taking it 1) .] 0,0000000 
To Square Sine half true An. 33 1671 94784880 
do Diſt. bet®. Foci, or double Eccy. „4178 22 


a_ 
» 


To Fourth Proportional P = „1239234 9.09315 32 


2 As Sum Perih. Diſt, TP, 9180334 co. | 0.037 1415 
ro Perih. Dit, ., ., 5794110. 9,8998807 
0 Aphel. Diſt. . . 1.20589 | 0.0813077 ' 


» ro Diſt. & from. . 1.043109 o. 0183299 
| Jo 5 2. a 

s Kadins (taking it 7. I | 0-0000000 
To Coſ. true An 669 32! 24/ ; + | 9.6000017 
So the Kecentricity, ,zoz8g , , . . | 9.3136353 
To Fourth Propori. 819666 f 99 8.913637 
Then, As half greater Aziz—Q,9180334 co. 0.037 1415 | 
So Aphel; Diſt 1. 20 9 » | 0.0813077 


To Diſt.” F from GQ . 1.043 19 | 0.0183 299. 
N. Z. The Fir Term in the laſt Proportion is always 
half greater Axis * Q. ; 
Sigs, true Anom“. 


To determine the Diſtance of a Planet, or Comet, from the 


PROPOSITION II. 


| 
| 
To determine the Eccentric Anomaly of a Planet, or Comet, 
from the true Anomaly and Eccentricity given ? 


' EXAMPLE. 
Mercury's true Anomaly is given 660 32! 24", and Eccen- 
tricity of the Orbit 20589, required the Eccentric. Aus- 
may? 

RuLE 3. 
CORP: IT 1 Logarithms. 
As v/ Ferih. Diſt. 79411 7 „ conf" 0.05005 96 
To + Aphel.Dift. 1. 20589 : + | 0.0406538 
So Tang. half true Anom. J 33* 164 12” | 9.8169886 


— 


To Tang. half eccentric An. & 38 57! 25% 9. 9 
Doubled . 77 54 50 excentric Ano- 
maly required. = 


| PROPOSITION II. 


To determina the Mean Anomaly and Equation correſpondent of 
a Planet, or Comet, from the Excentric Anomaly and Et- 
centricity of the Orbit given? | | 


* 0 Ex AMrLE. 


Excentric Anomaly of Mercury 9s giver 77 54/ o, an 
Eccentricity of Orbis - 89, required 5 - wh Ano- 
maly and Equation of his Orbit? | 

Logarithms, 

Radius 57 72957 œnnn » > » 1.758227 

Eccentrzcity 3205 890 Ss Yano 1s 9.31 36353 


_— 


See px . . Conſt: Log. for Orbit | 1.07 17586 


For 95 1. 4. 5. 7. 8 J Ur half greater Axis 


TEEN 


is the Firſt Term. 


2 
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RULES for finding the REQUISITES of ELLIPTICAL ORBITS 


— ____ 


| Rur 4. 
| os Conſt. Log. Orbit | 1.0717580 | 
| centric Anom. 770 54/ 50%. Log. Sine| 9.9902651+ 


D if. bet. cor. 
Ex. & M. An. 


um, M. Anom. 89 26 56 [By Dr. Halleys Tables, 
True Anom. 66 32 24— [Eq 22 54/ 309 


— 


: " 
i. 


$+11 32 6. 11,3515 1.0620231 


Our Equation Þ 22 54 32 agreeing with Dr. Halley, 
_ "PROPOSITION ru. 


To determine the Diſtance of a Planet, or Comet, from the 
Sun, from the. excentric Anomaly, true Anomaly, and Ec- 
centricity of the Orbit given ? Oy * 

| EXAMPLE. 

The true Anomaly of Mercury being 66* 421 24", Excentric 
Anomaly 77 54 go", and Eccentricity of the Orbit | 
,20589, required his Diflance from the Sun ? 

| RuLE 5.  Logarithms. 
As Sine true An. 66 32/ 24/ co. | 0.037470; 
To Sine Exc. An.77 54 50 . 0.990265 1 
So Sem. Conjugate = . . . 


Ip. Dit. x Per. Biff. 1. 205597 79411 9.9905943 


To Diſt. Y from . . 1.043 109 | 0.01832 

In | The ſaws as hefwe. * 
Wi OTHERWISE. RuLs 6. | 
+8 As Sine half true Anom. 330 160 129 . co. | 0.2607560 
To Sine 4 Excent. An. 38 57 25 «+. _ | 9.7984685 


S0 Perih. Dilt. 9411 „1 9:9499404 


| To determine the greateſt Equation of a Planet, or Comet, 


N. B. When the Diftances from the Sun are determined 
the foregoing Rules in any of the planetary Orbits, a Tables 


Logarithms may be compoſed to theſe Diſtances, at Sight, f 
Gardiner's Table , 4 Places of 18 } 10 | 


PROPOSITION V. 


- greateſt Difference between its mean and trug Anoma. 
es ? IM ; 


EXAMPLE. 


The Sem. Tranſoerſe of Mercury's Orbit being 1, and Ec. 
centricity „205 89, required the greateſt Equation ? 


Ruue 5. 


From the lower Focus, as a Center with Radius, 
mean Proportional between the Sem, Tranſverſe and Sen. 
Conjugate of the Orbit, deſcribe an Arch to interſect th 


elliptical Curve, and the Point of that Interſection will l 


be the Planet's true Place, at the Time of the great: 
Equation ? | 
Hence, Ap. Diſt. x Perih. Biff. 1. 205 89 X, 79411 


=,9785754 = Semi Conjugate, Y ,9785754X 12,9892; 
a 45 raportional betwixt both Axes, bein g the Difan 


of Mercury from the Sun, at the Time of his greateſt E. 


quation ; Double Eccentricity = ,41178 Diſt. Foci; an 
1.01077, the Diſtance from the Planet to the upper Fo 
(by the Nature of an Elipfis, the two Diſtances of 
Planet from the upper and lower Focus, being alwa 
equal to the Tranſverſe Axis of its Orbit) whence, fr 
theſe three Sides of a given Triangle, the Angle of 
Anomaly, at the Sun, or lower Focus, is determined to 


1 To Diſt. 5 from r + | 0.0091649 
1 The Diſt. & from O req. 1.043109 doubled 0.0183298 
1 j The ſame as before, +. 


Sides & in ſame Ratios, | | 
98923 = © $, from Sun to Merc 

41178 = © F, from Sun to Upper Focus | 
101077 = F, from Mercury to Upper Focus 


| 1 lhalf 241178 = Sum 


* 


1 | 120589 = H = Half . . : 

Wh 19512 H- F (oppoſite to C required) 

1 | 411 = H—©QF . - a 
21666 = H—- 0 ũ 3 3 - , 


ts * To determine an Angle oppofite to a gien | 
"Side in any right-lined Triangle, whoſe < Doubled 
three Sides are given ? 


% 


* Fa = 1 7 3 — * 
: . . * * 98923 
172722 ˙ A Lane; 


819 46%8, as follows, 


Sides A 


* 
9 
. 2 


1.01077 


| Sum 2.41178 
Indꝰ. * » Ind, — 


co. Log. | 4.9186923 | 9g | 1.20589 


. . * — 2 9 . 


. 22 : co. Log. | 5.7096982 | o | ,19512 
2 * Log. 4.899880 9 179411 
. : o» Log.| 4:3357787 [ | 21666 
Half 19.8640499 [zg deduct Rad. f 
40% 32! 3",4 7 . Tang. 3 1 * | theſe Indices 


81 6,8 . . The Lat ©, oppoſite & F, being the 4 
1 [of true Anomaly, required 
EY 


— — — 


RULES 


u 43 1 
1 5 
« * 
* - * 6 | 
y 5 for fine 


- . —_— * — 6. - = 
the REQUIS 
883 5 4 — 4 - 22 


0 . : % / 4 o Y . — — * * P * 139 * £1 P F. , 8 E ; 
end NAVIGATOR, | © 7 
e IG R. 117 


— CES a +4 


2 22 = 
. » : 
* 
— A - . © ©. ren” -- 


_ RutEs 8. 

* * Add the three Sides together, and take 4 the Sum, 
and all the Differences betwixt that half Sam and each 
of the 3 Sides, according to the foregoing Order. Then 
ſet down under each other, the arithmetical Complements 
of the Logarithms of the half Sum, and of that D:fference 
between the half Sum and the Side oppoſite to the An 
gle ſought; then ſet down (under thoſe co. Logs.) the 


and the other two Sides; the half Sum of which will 
be the Tangent of half the Angle required. 


— 


Now (by Rule 3.) | Loge 
As YPerih. Diſt. ,79411 . co. 
To Y Aphel. Diſt. ney > «+ ». «| 0.0406538 
So Tang. + true An. (juft found) 40327 3% 4 9.9320249 
To Tang. f excentric An. & at the Time] ————— 
of greateſt Equation . . . 46®29' 57%,2[10.0227383 
oubled.. . . 92 59. 54,4 the excent.. 

| [Anom. at the Time of the greateſt Equation. 
(By Rule 4.) Conſt. Log. for Orbit 1.717580 


Cor. ex. An. 92*59' 54", _—_ 
Supplement 8 25 1 85 


7 © 9.9994050 + 
Dif. bet. M. and excent.] — 
An. . +11 46 49 »7-+ 11% 8048 . [1-0311630 . 


Sum, M. An. 104 46 44 &. 

Tr. An. —81 4 6,8 

Dif * 1 ho 5 

EqQuaT1on { 23 42 37 ,3 required, agreeing with Dr. 
Halley" Tables; our Equati 
Second, 


PROPOSITION VI. 


lie determine the Eccentricity and other Dimenſions of a Planet's 


or Comets Orbit from the greateſt Equation given ? 

4 EXAMPLE. f 

I greateft Equation of Mercury's Orbit being 23 42 37%, 
= | required his Eccentricity ? | 


Rur 9 


| * Buy a Table of natural TRAY the Sine of half the 


grovcek Equation of a Planetary Orbit ¶ Radius or Semi- 
ranſo, being Unity ) will be very nearly equal to the Ec- 
centricity, in Orbits not much excentric ; but in Orbits 


Orbits of Comets, the natural Sine of half the greateſt 
Equation will be ſomewhat leſs than the true Eccentricity. 
So that the Eccentricity thus determined, for very eccen- 
trie Orbits, muſt be augmented, to compute the greateſt 
Equation from thence, by the preceding Example, to cor- 
reſpond with the greateſt Equation given, For the 
— Equation computed always augments with the 
ncreafe of Eccentricity, : 

NOW, from the near Eccentricity, found by a Table 
jof natural Sines ( correſponding to the Semi-Tranſverſe = 1) 


{(or (mn at that Time, of the greateſt Equation, from 

THEN, Three Sides of a plain Triangle being given, 
(the Diflance of the Planet from the Sun and upper Focus, 
and Diſtance of the Foci) determine the Angle of true A- 


more or very excentric, as in that of Mercury, and the, 


Logarithms of the Differences betwixt the ſajd half Sum 


uation being greateſt but by a 


| 


nomaly, {by Rule 8, preceeding) then the — Ino. 
maly, and laſtly the mean Anomaly, — 4 from 
wheyce the greateſt Equation will be determined, 


according to the aſſumed Eccentricit y. 


NO W, Say, as the computed greateſt Equation, | 


is to the greateſt Equation given, ig the aſſumed Eccen- 


aſſumed, are in a very near Proportion to one another. 


METS. 
Rur 10. 


MAKE two Aſſumptions of Eccentricities, one leſs and þ 
the other greater than the true, (which you may eafily do 


by baving Regard to the natural Sine of I preateſt Equa- 


tion) and compute the greateſt Equations, by the fore- 


going Rules, to both Eccentricities aſſumed. Then take| 
their Exceſs, and Defe&, by comparing them with the 
greateſt Equation given ; taking alſo the Differences of Ec-| 


centricities aſſumed. 

Then ſay, As the Sum of Exceſs and Defee of the com- 
puted greateſt Equation, above and under the given 
greateſt Equation, 7s to the Difference of Eccentricities 


aſſumed, / 75the'DefeQ of the computed greateſt Equa- N 
tion under the given greateſt Equation, to a correſpondent] 


Difference of Eccentricity, to be added to the defective 
Eccentricity, for the true Eccentricity required. 


N. B. IF zorn the computed greateſi Equations ſhould 


happen to come out 70 little, or leſs than the giver 


greateſt Equation, you muſt ſubtract their Defe4s from 
one another, and /ay, | 


the Difference of Deeds of Equations, 7s te the 


8 


| (being |. 
the Difference betwween the true and mean Anomalies ) nearly, | 


— 
* 7 


tricity to the true Eccentricity reguirel. i 
N. B. The greateſt Equations and Eccentricities, nearly | 


. OTuERW1sE, for the very EC EN TAI OrBiTs of Co-| 


Difference of aſſumed Eccentricities, /o is the greater Defe&t 
of Equation, to the Difference of Eccentricity to be adde 
to the leſs or greater defective Eccentricity, re/pefive/ 
aſſumed, for the true Eccentricity, required, According t 
THe METHOD of T&1al and ExROR. | 

* % NOW, + greateſt Equation given of $'s Orbit 
= 11 51/ 18" 4, whoſe natural Sine is ,205438 (by Ta- 
BLE of SINEs) for the Eccentricity of $'s Orbit, where- 
of you may obſerve that the 3 firſt Figures ,205 are cor- 


has been given and determined ; . but ,206 too much. 


Therefore, Let the Eccentricity be aſſumed ,205 5 about one 
ten-thouſandth Part greater than the Sine of I greateſt E- 
quation. In which 4/umption, from + E Equation, 
you may ſometimes reject Seconds, and take the Sine of the 
next *whole Minutes greater, as of 11® 52/, when the Or. 
bit, as at preſent, is much excentric, which Sine would be 
== ,2056349, or, 2056 at four Places. 


Eccentricity aſſumed = ,205 5, whence 72095 * 7945 
= Aph. Diſt. x Perih. Diſt. = Sem. Conjugate; and 


VV 71.2055 X ,7945 X1 (for 1 equal Sem. Tranſverſe) = 


1.2055 X,7945! the mean Proportional between the Axes 
= Bie- = dire& Diſt. & fr. O, hence, 1,0105 29, 
= Dilt. $ fr. upper Focus, F; and Diſt. Foci = doub. 
Kecentricity = ,4110, being the three Sides of a given 
Triangle to find the 4 oppoſite to & F, or Z. & © F, ebe 
true Anomaly of & at that Time ? 


— — 
— —B 


rect (in Reſpect of the Semi-Tranſverſe = 1) by what] 


* 
* 


2 
—— -—- — 1 
, a *** 
* 1 — 4 #4 - 
I eee Ee Ee 
3 K 


—< —ꝛ 8 — 
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£ 


— b — 72w—  _— - —_— CT , r , — ᷑r!! — 
. - finding [by KEQUISITES) of BECIFTICAL OKATTS ODD 
art ar.) NB nt RT ne HEE wind 
(By Rule 8.) 98927 1 = © fr. Sun to Mrury | : 
411099 = © f f Sun oupper Frm 44:3. | F FEDERER 
1,010729 = Þ F fr, Mercury to upper Focus, J 4 
— 1 N | | 13a Ty | | | 


| 


| 


bet a very great Accuracy, from Computation, will reſult in determining the #4e Eccentricity of the Orbit from the 


bd 


2,41 1000, Sum. 1 | | 
| —————— | Log“. 
.. . 1,z05500 = Half H 1 EET. wt 
. 419477} = HF F (oppoſite to Angle required). co. Log: | 0.7104757 
794800 mz H O F . „% dd a AR ee, | 9.9000939 
21 HT- f + + + Log. | 9:3349139 


wor: poi 4 19.8643 163 1 
{ | 4532 34,6 * + » Tan. 99321581 | 
Doubled 91 5 952 the £ at ©, or true Anomaly. 


| To  Aph. Biff. 1,2055 . fs +. +/+ +» | 0.04058 
So Tan. + true 1 found 40? 32! 34%6 . « +» . 4 


| 9:9321581 
TELE 1. 20 An. 8 3 3 K 
ime. of gr. Equation & 462947. 110.0226947 
Doubled 92 59 34, Zocent. An. at Time of greateſt Equation: 


” 


(By Rule 4.) Reda $7*,2957779 +/+ + 4,40 + 47% | | 
Eccentricity 5205 5 r 0: 0:8 os v0 v7 9-3 128118 : 


Conft. Log. for the Orbit . . , 
Correct eccentric An. 92*59/ 347 
Supplement 87 0 26 8 - 


See p. 96. 1.0709345 


9:9994073 + 


— rr 


.. Log. Sine 
Dif. bet. M. and Ecc, Anomalies + 11 45 29,6 . 11%75823 . 0 


| 1.070 3418 


Sum, Mean Anom. 104 45 3,6 
True Anom. 81 5 9,2 — 


Dif. The computed gr. Equation .. 23 39 54:4 fr. aſſumed Eccentricity, 
True gr. Equation .. 23 42 37,3 fr. correct Eccentricicy, 


| 'Defe& 2! 43" of Equation fr. affumed Eccentricity, 
In umed Eccentricity ',2055 : ,20589 the true Eccentricity, req!. 


NOW, As 23* 39/54” : 23 42 37" 
Or 85194" 85357“ 


* * Hence, it is evident, that by a careful and near Aſſumption of the Eccentricity, from a TanLE of natural 


reateft Equation given; and the Trouble of a Second Aſſumption and Operation, for any of the planetary Orbitz 
ill be thereby avoided, * ; | | 


+44, 


) 1 
2 6 - * 


—_— * 


EF . — — — —_ 
OE Oy OI _ — ; * —_ * _ 


REMARK Ss, 5 


R . rn * - 


Remark I. Some of the French Authors make the greats Equation of Mercury to be not lefs than 24% and Monf, De Ia Caille, partic 
rly, in one Place of his Elements of Aſtronomy, p. 8 7 makes.it to be 240. 3, fl. with Ecgentricity 213165 to 1011276 the greater Sen- 
iz, being as ,2088x Eccentricity to x the Semi-tranſverſs. Street: makes the Ecrentricity of J 7979 to 38710 the Semi-tanfverſe, th: 
ame as ,20589-to 1, according to Dr. Haſley z Street” s Mercurial nomy being reckoned very correct. 
0 determine the Principal Diameter: of the Orbiti of Planeti P | 
They are to be taken in the Subſeſpuiplicate (or q Power) Proportion of the Periodic Times (by Prop, t 5/ B. I. Newtonian Principia) anc 
then to be ſeverally l in By A ay, boy 82 2 Matter 8 2 each * to the Firſt of Two Mer 
roportionals herwixt that Sum and the Quantity atter in the Sun, by Prop, 60, Beet I. Principia. They revolve in petiodie Time: 
n the Seſquiplicate Proportion of thelf Diſtance from the Primary. y Prop rmeip hoy periadic 


j —cc__SH_________ — — | 
0 . * 
6 þ o - + 4 . 8 
* 


| The Ercentritities and 7 of ehe Orbits gf Plapets are determined by Prop. 18. B. I. Newtonian Principia, That is, from a Focus and 


ry cccentric ; it being then ſufficient to compare its true Motion, at the Time when an Equality of its real and mean Velocities nearly happen, 
. with the Mean Motion corteſponding to that Interval. 


PFF 


EEK C ˙ m1... . . ERIN! 
.! for bnding the” REQUISTITES of ELLIPTICAL ORBITS. | 


rintipal Axis given to diferibe elſiptic Traje which ſhall paß through" given Points, and teuch right Lines given by Pofitiin. © | 
” TI The foregding Met of computing the 2 of :a Planet from the greateſt Equation, tho' nde, is reckoned betteꝶ 
for determining the Dimenſibns of the Orbits of Planeti, than the Method by known Diſtances and true angular Velocities ; becauſe the Diſtan- 
ces deduced will be more effreted by Errors atifing in obſerving the true a#gu/ar Velocities than the Eccentricity will be by the Errors m 

in the greateſt Equation. For (according to Monſ. De la Calle) the Relation of Mercury's Aphelion and Perihelion Diſtances is determine 
by a-Compariſon ot an Arch of 19, , 43%, + toanother-Areh of 25/, 23//- whereof one Arch is little more than double the other, Wher 
as thoſe Diſtances may be determined from the Compariſon of an Anzle of 24*. the Sum of Inequalities, down to no Angle or Inequality 
at all: Mercury's Eccentrigity cauſing all that Variation of Inequality from the Mean Motion, from Aphelion or Periheſion (where the 
Mean and true F equal) to the Points of the two Mein Diftances (in reſpe& of the two Semi-axes) which Inequality, nor any v 
riation from the uniform Motion could happen, but by the Cauſe of the ſaid*Ectentriefty of the Orbit. 

Remanx III. To deduce, from Obſervation,” the gra e Equation of Mercury, the Time muſt be determined when Mercury is in tho 
Points of his Orbit, Where the Diſtance (as has been oblerved) of that Planet from the Sun is a mean Proportional between the two Sem 
axes, both before ind after the Paſſage of Mercury through the ** 4 

This Time being when the true and mean Velocities are equal, tuo Infants, at the Diſtance of 24 Hours, muſt be found when Mercu 
Tſhall have paſſed through 40. 5/. 32. 4, by real diurhal Motion; being equal to the mean "diurnal Motion of that Planet, according 
{| Monſieur De la Caille. | ; 1 1 8 
Now, according to Monſ. De /a Cai/le's Obſervations, ' 1940, for Paris, & 's true diarnal Mot ion about 1 — 855, and 4th September, is fou 

e 


to be 49. 6“. therefore interpalating his Differences, 4% 1 33“; 4% & 237; 37 1587 44/7; between his Oblervations of x3, 14, 15 2 
| 16th of July, the Time when 4* 5/ 39 io poll ore d, will be found to be between July 144 2h 49! and 15d 2 40 
the Middle of which Time, will be Fuly 144 14b 49m, for the Lula? when Mercury's true and mean Velocities were in Equality ; or whe 
that Planet was at his mean Diſt. of the Semi- are, from the Sun: (the other mean Diſt. commonly ſo called, being the Length of the Se 
Tranverſe from the Sun, at the End of the Conjugate) Now interpolating” Merculy's true Places on the 14, 15 and 16th of Fuiy (accordin 
o Monſ. De Ia Caille's Obſervations) Mercury's true Place at the Infant of Equality of mean and true Velocity, Fuly 144 14 49m, will 
s 220. 127%. | * "FE IP 0. 
Alſo — lating the Differences between the Obſervations of M 's true Places, 3, 4, 5 and 6 of September, (according to the Ob- 
ſervations of the ſame Author) and you will find Sept. 34 22h 14m 4 for the Time of his mean Diſt. (of the Semi-axes) from ©, wheb 
his true and mean Velocities are equal, (the Velocities being leaſt and greateſt at Aphelion and Perihelion,) and his true Place at that Time, 
11% 4 49! 207, of Now, the Difference between theſe two Places 5 220 .57/ 2751! 
| | and 11 4 49 10 | 


oo 2 
—_ 


4743-44 | 
will be the true Motion, or Sum of Mercury's real Velocities during the Jaterval of his Paſſage be- 7 | 
tween his ſaid mean Diſtances 0 0 0 e th . s iy Dif, '5s 11 F 43 1 
The Time of which aforeſaid Interval is ISI 0 bg -— =p 52d 7b 25m T, 
During which Time Mercury would have deſcribed by uniform Motion (allowing 129 in : ++ . . 6 299 68/330 | 
$74 23h 15m 4329 * . . . "© . . 


dt HO 


ma.... 


| The Difference between theſe two Motions , 8 . . 
{The Haff of which is the Sum of all Mercury's Inequalities, and conſequently is his greateſt Eguatien 24 3 25 
Differing from the greateſt Equation, in another Place off my Author, by ＋ 20% | 
Interpolation is not neceſſary for determining the Infant when a Planet is in its mean Diſtance (of the Semi-axes) if the Orbit is not 


For, on the 14th of Fuly at Noon, & 's true Place was „„ Rear a7” 
And on the 14th of September at Noon, his Mean Place was . 4 7 22 48 7 


oe alities nearly in that Interval, the Difference . 5 I 18 4 + 0 
Half of which is the greatef# Equation . . „„ 
Likewiſe, on 15th at Noon, the true Place of N . 3 * 10 37 13 
And Sqptember 4th at Noon, the mean Place 1 . 28 42 35 
Difference, nearly the Inequalities of Motion in that Interval x 18 $& 20 | 


| f The Half of which is the grrateſt E on — 1 . C7 
| 3 of Jah from the firſt greateft Equation, derived from he ties Motion, is cauſed by the Tnequality of Mercury's Velocity ſrom the 
But, in the planetary Orbits of fili Eccentricity, the Inequality from Da ; ; 
: : y to Day is hardly perceptible. _ ; 
* . Points of mean Motion in the former Interval, gives the Poſition of the wr of Apſides, thoſe Points being 
The middle Way between . 5˙ 220 577 27% 
and , » Ix 4 49 10 


ah Sum 16-27 46 37 
bog | | Will be the Place of Mercury's Aphelion, Half. . 8 1 
But the Poſition of the Line of Apſides, in general, may be had by determining two Points in the N . have ee which Method 


vito a Degree of Accuracy, the Time and Place, at which the elocity would be equa/ to a given Quantity; without being much affected by th 
Errors of Obſervation. But, in Orbits of (mall Eccentricity, where the Velocities from — Day as dearly — this Method will 


however is only fit for very excemtric Orbits, wherein the — of Velocity, from Day to Day, are conſiderable enough to determine. 


{be uſeleſs. | | 
3 —  — — 


PRINCIPLES 


The ROYAL. ASTRONOMER 

"PRINCIPLES. of he PLANETS PLACES and M oTIONS 

The SU N's. Mean RADICAL PLACES and MOTIONS, / in RzvorouTions Stons and Dzctwars. 
RADICAL Y EARS» Pane mean Place from the | Sun's mean Anomaly, Sun's Apogee, - Firſt, & Aries, 
Old and New Style, Equinox. ng. from Equinox, . . from Equinox. 
an. 1. {16007 0. 8. 9˙ 20% 12) 31% 6 149% 1% 347 3 * 00 250 35/ 10% 
— of be N. S. 910 21 8 a 6 4 20 1 0 27 360 9 
an. 5. 1700 7 O. 8. 9 20 58 3 | 6 13 00 28 59 20 
an. o. 4 17 N. 8. [9 10 7 32 8 2 o 28 59 19 
7 Newton's by — of 3“ 4b de: | | | 
Our Places | Halley's omg 10 ..:*; je ' T5 | N. B. The Eqs. forego- 
reduce 0 a!.0.4 Morris's — «+0 3 | 254 f ing being connected with 
rx arty 0 8 — '.. 8 | thoſe of Motion below, an 
15 
* 


# 5 . 52.12 - | 2 both joined with our pre 
z | { Bradley"s wanting. 4 
"JEquation of Places. B. Mayer's Paris 
Places Q are but 23" leſs, 
than thoſe correſpt Places at 


Greenwich, ">> | | 


LINE forward, Mean Motion O. {| Mean Motion © An. Mean Motion © Apog. Mean Motion 1& . 
oo Tons SEEN roof o® o® a5! 32" our '|ogr 11% 29% gf af | os . gof Je 24 10” 
Our Motions in 100 Ju- Newton's by — 127 cb _ 1 1 18% Oby . , / 30% 7 1 
lian Years, reduce, from } | Halley's .. + © 20 _—_— x 23 © *,,« — 1 22 40% „ © 50. 
160 and 1700, to Mayer's . + 14:40 | 2 15 20 . «+ 2 30 . +0 10 
Euler's . . +... 28 %btü « +; « £27: 8. © | jo +» + =16, 40 44»: 5+ 2.40 
Equation of Motion. [Ts wanting. _ . | ; 
Divide each Quantity above by 100, for the Equation of Motion to our Places for 1 Year, which multiplied by the Years trom 1600 © 
1700 will be the whole Equation of Motion, and connected with Equation of Place above will be the Equation of our preſent Places to others. 
if | Decimals. Decimals. Sign. | AS 
4 Julian Years. « + «, +47 0%.00101185185 &c. | 4/—0%.00126592592 |Þ+,0022777777 
Our ſexactly + 1! 49% 16% 48iv [exactly —2! 16 43% r2iv [+ 4! 6” exactly. 


ſent Places will give thoſ 
by others, 


| 


Sign. 
+,00187037037 
+ 3 22” exactly. 
WE" SEP 1 
+4" 07.00 10179755 14" D. 012350617 [+ ,002247047047 +,00185185 &c. 
exactly + 1! 49 17“ 36ivJexaftly —2t 134 23 zi 4/2” 40% a8iv exaftly]} 3 20” exäctly. 

Decimals. Decimalss | Sign. ' | Sign, 
1 Com. Year, C Our [ 1199039274 ＋ 1 1.9974778627 + ,000561374756 +,0004672725 
11* 995 45! 40% 14% Ke. 115. 29244! 39“ 36“ &c. 110% 37“ aziv &c. co 27 53“ &c. 
f | Sign. | Sign, 
Halley 115 9920392633 _ 11*.991477892 ; + ,0005613758 I. ooo4626 5 58 
1. 2 14 19% 45/1 * 15 20% 232 T 10 o” x7 * +49 o” _. 
Common Years 4 2. 1- 28 39 31 — 30 40 46 2 1 I; T 435 To 28” 


— 


* 
o 
— - 
2 — : * 


— — 


2 


— 


or 365 Days 


Fl 
4; 
\ Bi 


= 
——— 
_— 


_— _—  — mens 


1 P 
b — 42 I — 46 1 10 1 Halley.I＋ 1 
Aſter Biſſextile : Our. N off N. 53 [Hoy * 2 18 115 15 Our 
4 "TP "c. - Saw 5 Sign. b Sign. Wh Sign, © 
+ 50328549021 +,032853364 | + ,oocoon 538 +,0000012802 
597 8! ng! 45iv 59! 8 gf xiv |__9”" 58iv $" 17iv 44y 
Sign, 1 - 8 + 
Þ+ ,0013689542 +,00136389 . O's Apogee ＋ his Anom. Therefore when it is Leap- 
2! 23" Fo, Ke. ' 21 2% gol e. |= bis Longitude. . There-|Year, a Day, and Day'sMo- 
As . 5 Fign. * fore, O. Longitude — his tion muſt be ſubrrafted f 
Minute + ,000022815904q _ [|+,000022814 Ap. == his Anomaly, the Months of Jan. and F4. 
2” 27 golv, 2/1 27/1 goiv | — Being the New and ſhort 
Sign, EF -. "3"... IN; 2 The Rad. Pls. for the 1 the * = 
Second + .00000038026 +,0000003%024 Beginns, of Leap- Vite are N — — 
Halley | 2“ 27iv gov, &c, 2/"! 27iv cov K . advanced a Day s Mot. 4 3 4 


— — >... _—— 


, Decimals Decimals. Jul. Ves. Dee, Jul. Yrs Dec. 
REVOLUTION. 65cD*.2423006021 65D3. 26972710 21073, 1707317 26663, 366336 
305 3 305 59727107 | WW _ --- - 
13 + EX e 190. 36 5 Gh 14m O 25th gf {The ſame as a Revolution |Revn © a &. Dec. 
an Bolar Year,  - Anomaliftical Year, of O from Q's An, 36 54, 2 865329060 
e * id [6h gm 245 261) 336 
36 505. 2422996627 36 505, 289398291 Sydereal Year, or Reyol® O 654,25639104 
3654 6b 43m 54 41th 2770 3654 6h 13m 32* oth gzfo — fixed "nt e , 7 6h ON Ja * e 
„ Pages © I | Our Sydereal Year greater Day, 
4 Years Solar, ano- — 2030797591 - Þ+,032g903q28 than our Solar by zom ags Þ+,026131624 
aliftical, or Syde- 1-442 203 fAlbaafe Ln z. gith 1e 26/1 [oth 14 &c. Zum ag 46th 20% 


"— 
— 


2 
— 


. ˙6o Un... ͤ— 


— 


real, retard or advae Day. Day. Dr. Halley's Sydereal greater Day. 
t 4 Julian Years, C Hall. , se 8013433 +,037593164 FILE {than his Solar by 20 17* [+,025564188 
rding to —, or +, as | 44®21%14th 1 54" 8% ach cofo zoth e. 36m 48s 44t) Kc. 

Seaſons go back, in 4 Vrs. Anl advance in 4 Yrs, s advance, in 4 Vn. 

+ 5h 48m 541 Vernal ** Our Anomaliſtical Vr great-| Dr, Halley's Ancmallſtics 

Com, + 11 37 49 Mar, 94 2 16m 44% 1700 fer than our Solar by 25" greater than his Solar Y® 

+17 26 44 | Mar, 8 15 54 30, 0. S. 5 39th &c, by 84" 378 19th 16 &. 
After Biſſextile Seaſons go forward esch V.] Or 19, N. S. Halley [17 56 | | 


n—_—— cm. — —— — * 
* ' * 8 
* 
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c IFL EST ELEMENTS © 


1 


13 


E. 


LEAN + 


ENTS = = PLANETS PLACES and MOTIONS, _according 0 late : MPROVEMENTS. 


ST continued, in ens and Dxcinmgts.. |: 


C 


T1ME 1 Mean Mot. _ { Mean i Mot: — An. Mean Motion Sun Ap. Mean Mor. EV. © 
— — — mr mrnmnn—_ 
AxoOMALISTICAL Vaan Decimals. ' 4 177 Sign. Sign. 
36 ca 68 14% o%y D | 4 128 7 1 o+,0005694595, 7 | Þ+,0004676049 
25th 290. a 8 Our | 5 3 0 I” 1 * of! s gi 1 | =y x" go” giv fs &e. bel go#/ 30-7 4v c. 
—_—_— | — — * 8 | Sign. 
4 &h lm 322 + | 125.00056177 737 ir EK Liess zi | +,00046309i22z 
654 6 12 , 2 Halley | 12 6® 1 of 40” 17iv . . — 2 353i cc. 4 _0” 0” agiv &c. _ — 
UNATION. Per. 7 HR. HA Bb © 77 44 off Sign. i 428 
29 53059085119 our . | +,976424 7137. . +,97017904045 | +,00004542100 * +,00003780506 
+12h 44% 38 2th 3 * & 24" 15" &c. 29% 6/ 19% 2 45 54” 1giv &c. 1 4" 4” sir &, 
Pecim als. i Sign. ö Sign. f Sign. 12 | 
gDs. 308908571 Ha- +,9702246715135 * +,9701792530808 +,c0004 54184 | 
12h 44m 43 \ ty. +— 29% & Kc. 9 6˙ 19” 21“ &c. 54“ tiv &c. | 


Radical Yarns, 


The MOON' , Mean Nabe PLACES and V and MO IONS, in REVOLUTIONS, S!GNs and Decimals.” 


Moon's mean Places from N PI. Moon's mean Tao M. PI. Moon's Apogee, 


M. P. 


Moon's aſcending 


jon of Plages, 


N.B. Mayer's Paris-Places, 
were reduced to Green. 
| wich, 


Old and New Style. the . maly, fr. Equinox. fr. Equinox. t Node fr. Equinox. - | 
Fas, x, f i600 0.5. | 7* 289 7 42” 15 19“ 41} 47” 65 8” 25 55” 7 eight oY 
Jan. * 4 N. 8. | 3 26 21 $2 rf . | "HOW Þ ants 
an. 1. 17 ) O. S. 6% 3 7 8 8% 20 59/7 95 27 37 10% | g* 16 44/7 137 
— 0. 7 — N. S. e 4 9 26 23 38 Ss 37 0 
| | | Newton's by — 0 10” by. 3 10” by... ... i= 3 -oft. 89828 —=07_.207 
Halley's . , —1 10 „ 223 ＋ 3 O „ 
Our Places Morris's Ts 39. Ju 80 . ＋ 2 O 1 0 CTY . dS 
reduce to { Mayer's. . — 0 20 2. —=1 14 » « +0 54 3:2; ibs 1 
r E. . . Fo 20 . # ++10 50 0 „„ 0 3 „1 50 
IFradig's wanting. | 


|_ 


ME forward. 


0 Julian Years, £3 


| 13367 108 70 ; r 


1 — Motion Moon. 


Mean Motion p's Anom. 


Mean Motion 's Apogee. 


Mean Motion Y 's Node, 


1325” 6% 180 391 10” 


117 3* 299 117 15 


57 43 14% I 


r Motions in 100 ſu- ' 
Years 
1700 reduce to 


jon of Motion. | 


from - 


| Mayer's * 1 55 ; 


Newton's , . 0 off 
Halleys 0 > ©® 0 
Morris's , . 0 0 


5 dy * * of 


of of 
1 


” = 
. + 1 55 
1 


— 
— 


. * Keene 


by „ 2 * 
b Ti... 4-8 W 
3 0 
en 29 


Euler s , © © _ | 
Brad/:y*s wanting. 


o! of 
1 
Oo 
* © 
0 


. . * 
» * 


1 oO 
LESS 0 
O 


wide any Quantity, variable from our own Mot®, by 100, for the Eg. of Met. to ou: Pls for 1 Vr, which xd for the Yrs from wapaend] 700, 
be the whole Equat. of Motion, and connected with Equat. of Places above will be the abſolute Eqn. of our Preſent Places to thoſe of others 


D. 290 67 24 15% &c. 


An. 25? 49% o® 259 c. 


Ay. 3 177 237 49 


> | Decimals, | Decimals. Decimols. | Decimals. 
Julian Years , . | +53" 869453707 +53" 08. 26487 70 |-+53.4255333333 K. [2578916660 Kc. 
* E 200 421 49/1: exactly. +93 12 56! 45% exactly. [5 129 46 4" exactly. [—2 17% 227 37 exactly. 
LL N Decimals. Decimals. Decimals, | Sign, 
365 Days [#23 4%3128101314 g 25.9573427 +1*.3554674314 —644287$735 
Ga 3a 13* 4* 9? 23/ Ls 29% ce. 137 26 28 43 TE &c. [15 100 3. 88. 2g" Ke. [ 199 19. 43" 11” &c. 
NN I Te 300 + 2 284 1+ 1* 200 307 50% — o 190 197 43 
Com, Years, 1 4 Þ 4 43 7 TS 27 3 7 1 Bi 21 19 41 =. 3...5 i269 20 
Le 9 10 + 39 +4 1 59 32 _ 2 7 0 
Wa | —_—_ Sign. ” | Sign. —_ 
Day. +,4392131784 17.434995 69 {+,0037136094 —,0017651722 
„6 " "T3" IV} 3588 1! Ke. : i 535 e — 67 41” 4 &c. 3 10% 38% &c. 
Hour. ＋, 18300 549 |+,018145815 +,0001 $4734 55 — ,c0007 35487 
3 2“ 56 a c. 32"! 39% gqiv &c. 16 43% 77% 56” 35iv 
Minute. -J$,c00305009 {-;p0030243 z 1#,000002579 —,0000012258 
| q 32”! 56% 27iv. | 32” 39“ 44iv. | 16% 4ziv_ 7” gbiv 
Second, +,00000 e 1 | |+,0000050405 |+,00000004 3 Sin —,0000000204 3 
8 * ga i &c, N 320 zo iv &c. | 16iv 56 | 7 56 
dial Rar0y71ON | =) Decimal 3 Decimals. Ds. Decimals. | Ds © Decimals. 
| | + 127D*.321584572 2 554562284 3231-357611277 6798,202 3817 
- of + ): 24 4* 4b 4 Luz 11th Ap. 2 $h 34m $79 36h Q. +g' ow 15 11t0 | 
IEP Ds. dernen q * Decimals. | "Ds Ds Ny 
al Revo- » t-$30 9085119 2908. 980264680 s * 78632769861 &c. 6,6 1970609 18 &e. 
1 8 and- Ty | - 44M 3 2th Aa. 2393195 34* 52th &c:JAp; 1A 187m ($8 42h &c. 8.— . 120 cam 220 zt d &e. 
* Decimals, | * Decimals. T Sign. Sign. | 
euere. Mor. +129,9702246554 Kc. Tias. 8605 59558 &c. 7 10966 5% 48 275126575, c. 


2. 19 33' 49” 40” &c. 


| ; 


. Decimals. | Decimals. 
LISTICAL YEAR, TI 4.42 6741279 g 35.0703IC55 +0418. 355430729 —0r08,.6447457 01 
— 122 48 BY , 6! 337 25 . 199 20 324 32” cr. 
Y 3 © [+127 48. 4261795051 © a 15.022J51240 
in An, Year, | 120 47 * 23% &c. in a Lunation. c ” 00 rg 
K ELEMENTS | 


. > S * 


pu — 


— 


| 
} 
x 
178 
| 
11 


> C 
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01 
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NI 15 ; I and MOT according to late MEAQYBMBNTS: 4 
In'RevorlufTions, Stone, E. 1 n 
"Th e Mean PLACES ind MO TIONS "of the M Oo ON from the SUN, and "Time of the Mean 


er- Dur Radixes, «© © 2 Il N According to o Dr, HALLE FT 
RADICAL YEARS. Mean Place Moon à Sun. Mean New Moon, — Mean Dift. Moon 5 Sun, Mean New Moon. 


ME hy > of 4 


4 Jul. Vrs. 49-474120153 
223 Lunations _ * © — OY] + + + ⁰ ::: 11% 98432901) 


29d 12h 44m 35 ih. xy 49 of 26", &c, 15 O gof 137 56 


4 


- — - 
- ä el” jc eo E  _ 
* — 
— 


The Mean Praeks and Morioks of Aren Venus, Kew, aud Jupiter. 
| 


fan. 1. { 1600 0.8. r 7117 an, 54 6h 31m — 10 7% 5% 11% IF. . ce m 50 O. 8. ö 
why; | 1600 FN.S 6 6 0 44 Has. is. 6 31 52 6” 7 0 an. 2. F Wi 50 N.S. 160 
Sr er e en 18 N 
Tims | forward, Mean Mot. Moon I Sun, Advce & | Netrt. of Lunaad. "Mean Mot. | Moon. a a Sun. * Mean Lunations. | 
100 Julian Years. | 12367 10% 90 4 537 [+44 In 1om 525 r6th 297% 2755 103 70 4/ 52% 40% 1236,85 3 IE Motn, — 
4 Julian Years, 497 55 200 40% 69 43" T2iv — 144 oh zm 308 34thi|49* 5% 200 40% 59“% 42 24iv 2 ! F N. ON 
49". 58.6894418 518 5 — 144. 0010482961 . 49". 55.6894417284 49.474 12 - !or 1700, 
| 30; Days. CINE — 104.6 329097868 +127. 3 12.36 4 nearly: "| m Equati 
| j | j | 5 1. —— 45 | qo 377 230% 15% aka 10d 15h 11m 9 Þ by 0. 3 230% 1 FI 12. 4 iſt, Moon 
| 4 5 Ts | a Sun, — , 
14 Common Yrs. 4 2.|+ 8 19 14 46 30 — 21 6 22 47 3 46 30 25. De 
11 . F- 28 52 9 45 — 2 8 50 7 +31 F 9 45 37. EEO : 
107 After Biſſextile, -. 4 -* aan $428 3 
1 2 TIES | . © . Ire 1 Mayer. Moon” 8 Not. 8 . re Pond with 
N 1 Day. + „4063582763 Mayer. Sun's Mot. Years, [531 5% 200 42/] Mayer's Solar Year, Halley's ) 3 
| | 120 17 264 41%, & = | Aud, 
1 5 1" 26" ar", c.. 2 88 36” 83 8 very nearly, | 
1 4 : | Decimals. . 
1 | Hour, [+ 1016931 $95 too Julian Years, _ Sun's Motion, 3654.24225926899 | 4 
; ; 4 (+. 28% a6", &c, oo 05 00 45! 46” 40% 12005. oa 54320982 [ h 48 5 32th | 4 
FM | | 2 8 L 4 Julian Years, ." Sun's Mot. Moon's Mot. Mayer. 4 
i | ; — of 28% iv 4" os 00 2 49” $2 — 485 010172839 1274. 3215827586 Per Rev. 1 
i Second. * Seeg; 363 Days. F Sun's Mot. Synodical Reyn with Sun. |; 5 
1 „ — „ x ] 294 5305390025 k 
h 5 | dun a Moon's Apogee. Sun a Moon's Node, Accurately. unations. un a Moon's No 
1161 x. — 286055959374 1",02235T252 299 In 365 Days. . 12-360064241] . «+ ++ + + +» — = 


f — 1 57% — 
| . RADICAL CTA Mean Places I, M, Places Apb, I. M. T7. Ned: 8. "Mean Places T, II. Places Apb, Q M. PIs. Ned: Y a 1 
'$ it wr BB oo AIRS CO ee : from Equinox. 7 * 1 
4 1 2 221 o5 9 100 87 | 8+ 110 157 487 17 139 17) ©” 4* 59 57) 427 10 4 57! 16% | 25 13% 9 | 
— anus 16004 N.S.} 10 28 14 43 18 12 15-47 U 7 * 16 59 220 56 ge- 4 57 24 2 13 6 12 by 1 1 
| | 27 1700 7 0. S.] 25 . TE. 127 2 8 120 43' 25/15 149 4& 20% [10 250 of 347% 105 69 41 297 1 139 5% 55 i 
bo Jan.o. 0 17003 NS| $ 12 43 24 |1 14 4o 9 || 1% 7 32 8 \w 6 31 27 [U - 
4 l TimE forward. — TH * IXI. Mot. Ap. $. M. Mot. Node & I, Mean Motion &. [M. Mot. Ap. Q. i M. Mot. Net T = 
1 | 100 Julian Years. 4157 25 140 2/ 137 [os 10 277 37% os 10 237 20% rear 65 190 17 52 | os 19 234/ 13% o 00 5% %% f 
08 I Julian Years, [1677580 57/41” 19 12iv} 3/ 30” 16% giv} 08 [67 65 00. 46/ 7 28 48iv) 37 264 7 lz [o 09 2 #4 
See Phil. Tranſact. Decimals. Degrees. | | Decimals. Degrees. [&c. Degrees. | 
No. 386. _Þ+1995-29871593592 +,05847111, &c.|+,0555555, Kc. || + 785.02559703703 {+ o628111111 +,03444444 © I 
5 Decimals. | | 9 


Necimals. | 
+ 195.49304717215 | + 56 3% 
[+ 7% 149 477 29” 5% + of 56” 


| 365 Days. + 49*.790575384733 | + 52" 34% | + 50” 
1.1 23% 437 2 11” 4 of 5a of g5o# 
Common Yrs. 4 2. 17 26 4 22 1 45 8 1 40 


+ 2 29 34 53 10 I 53 
3-[+5 1 9 6 33} +32 2 30 10 14 22 2 | 
After Biſſextile, ; l * : : ol , 3 y 
— « — 4. "Meh Seconds. Sign. Seconds. 
Day. „2364125365 [44 + 5137 | + ,05340560869 | Þ+ ,1 
1 49 5' 324 33% ngiv 8 8 24 8” 13% aiv 10 367 7% 48% 20iv 1s 
| . 1 4 3 : * 4 Seconds. Sa. - Seconds, Seconds. 
our, | 0056838517 oo ,00228 Kc.[ + ,00222523369 |+,00645833, c. T, oo; 54166 "al 
| r 221V 21% 366v | 8® 17 47 of 19 =" ov? 23% — 1 — | » 
| * Sign, 23 Sign. | | 
[ Minute, 0 090947 308 | + ,00003708722 
: ? "8 bs. 13 51lv, &c. 5 4% os 1giv, &c. I, | 
Sign. 5 R © Sign. | * — 
Second. + ,0000015 788 | + ,ooocoo6r82 
10% z4iv, fere. a 47% iv, &c. 


P. 120. 2d Col. OM. Motn. 5. 119. I. 2. For Traſections 


1. 2 14 97 457% read Trajectories. 
Com, Ys, . » — — 39 75 1. 11. For, where the m. and true Motions are equal, 
read, where the m. and true Anomalies are equal. 
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49d NAVIGATOR © 123 
S. PLACES and MOTIONS, according to our late /MeROvEMENTS. , 


| S In REyoLuTiONs, Sins and DEciMals., - 1 
2 ͤů—— 1 TI 7" PLACES int MOTTONS of MARS and TUPITER. 
| "} MeanPlacs 4 [r |; Mean Places | 
RADICAL YEARS. from Equinox. 1M, PI, Aph, 4 * M. Pls, Node 4 | from — . INM. Pls, Aph. 1. Pls, Node U- 
Tan, 1, J 1600 7 0.5. 3% 259 267 49” 14% 28. 367 40” [15 160 21 227 14% 109 20/ 24” 63 g9 34! 24/3 5% 34 10% 
Fan. 1. 1600 NN. 8 3 20 12 22 4 25 36. 30 Is 16 at at. 6. 6 20 22 © 0 34 22 '$ $5 34 9 
777. 1. J 1700 1 OS. | 5˙% 270 of 9% 5% o 33 20 f 170 24 42 [os 160 4% 357 6% 90 33/ 48" 36 79 24 10% 
. 12 N. S. . 21 23 15 [ 1318 J 12 24 41 Ng 15 $3 43 ”  0Q.32,49-13 7.-26_9 
[roms forward. M. Mot. & from Eq*.}M. Mot Aph. FM. Mot. Node &. Mean Motion U. NM. Mot. Ap. U. M Mot. Noor N. 
too Julian Years, 537 25 19 42/ 20” ſos 1 567 40% s 10 37 207% r 53 60 287 117% 08 20 07 off 08 10 2370 20% 
1 N 27 15 150 407 eo 46” O ov 4 40% 10s 00 27 32% 0451927731 38% 24iv 88 co 4 487% 05 c© 3/ 20% 
A4 Julian Years, Decimals, Deg. Degs. Decimals. Degs. Degs. 
| +2 55. 52227407407 +,07777777 &c.0,0422222 Kc. {+ 45.04862629629 [-+,08 Þ+,0555555 c. 
ES | Decimals. a. : Ty Decimals. | 
1 1. |+ 63110 177 19” 44% + 17 10% + of 38% +15 09 207 48” | a 17 127% 2 50% 
- Com. Years, 2. Io 22 34 19 28 |+ 2 20 1 16 +2 O 4r 16 10 2 24 + 1 40 
a 3 e ＋ 1 54 +3 x 1 54 25 3 36 + 2 20 
Jatfter Biſſextile. ge — II 3 
a | Sign, Secs, Secs, Sign. Secs. Secs, 
| Day i +,017469044 54 +, 192 „104 ＋. 00277113367 5197 : +,137 ; 
qr” 26% 29 241v. 117 D 12iv * 14% 2 av 4 59” 16% 5 bir 11% go 1229 8 bw 122 
| Sign. |. | Secs, Secs, Sign. Secs, | Secs, 
Hour +,00072787685 ,o08 00433 &c. +,0001154639 ,oo820833 &c. , o 570833 &c., 
118% 6% &c, 28% 48 154 3. 127 28% 12iv 29% 22 &c. 204% 228 
oy ET Sign. | Sign, | 
Minute +,00c01213128 +,0000019244 | 
1 18 36iv 12” 28iv. 
3 | | Sign, 
| Second +,00000020218 | ;,0000000432076 
1% 18iv &c. | '12iv 28y &c. 


EE EE EE — 


—_ 0. 
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The Mean PLACES and MOTIONS or SATURN. 


| RADICAL YEARS. Mean Places h M. Pie Node h.|M.P1s. Node H. |) The PTANETS Mean Periodical REVOLUTIONS, 
Ian. 1. 11888184 68 160 107 327% 8s 280 317 567135 180 57 467 | | Ds Decimals.| Ds Þ m + 2 
Du. 1.2 1600FN.,S.|6 15 50 26 28 31 54 1 18 5x 45 : $7-963454378 1 87 23 14 ” 35 
Nr 7 7 6 224.69 5493091 224 16 41 
J bent BE Lo it od 41 686.929383687 |. 686 22 18 18 45 
7 7 8 54 26 28 4 1 8 V 4330. 357686018] 4330 8 35 4 4 
Tims forward. Mean Motion h. M. Mot. Ap. HM. Mot. Node H In 10770. 1876380 [10750 13 14 4 7 
100 Julian Years, * — 3%  & of hos 20 130 207 jos 00 — 3 The PlAN ETS Mean Synodical REvoLUTIONS 
/ 26” 24% os oo &© 20% Jos 09 17 12 with each other. 
| 1 118 5 20” 24 33 0 v4 
4 Julian Years, Decimals Degs —T Ds Tecimal Ds hk m s th 
$ . 8*. eclmais. 
+15.6308 +,088388 &c, [4,02 bo] 39-6300348836 2 1 7 236. 3 
8 Decimals, | » & oa» 5 * . * _ : 
ays. 05.40 1 no u 29. 5$395900 5 
| —— — 3 * — |; n 28 10 52 42 35 
1. ſos 120 137 217 277 17 207 ＋ 187 8 8 
Com, Years.4 2, ſo 24 2 2 15 0 6 A 27495059524 27 11 $2 $3 
1 4 54 HR 2 40 * h 273911968963 27_9 23 19 24 | 
„ger Biſſextile. + + a e| 144-5662497937 | 114 23 35 23 59 | 
75 : — O| 115-8775019497 | 115 21 3 36 10 | 
Sign. Secs, S-cs, 8 F100. 88824360386 100 21 29 4 14 
Day "00111162217 +,219 I. oa9 A 397925323996 99 10 TI 12 38 
Abc W = —— — 2. — H 38 6942117894 | 88 15 39 39 54_ 
ign. 833.9214751501 383 22 6 56 27 | 
| Hour +,0000465092 +,00912 +,002041666 9 nn, 333 22 7 16 45 
„ 1 22 = hg 3 N 333-9 | 
5* 1 22iv 32 FD. E w.] I 36.992672 509 236 23 49 26 54 
4 ; Sign, H | 229-4920685698 | 229 11 45 34 43_ 
b Minute +,0000007751 51 779-9370205795 | 779 22 29 19 5 
| 5 1iv 22y 319 398.8861976230 |. 398 21 16 7 2 
| Rs 8 5 "— Sign, 7 Tg *l H| 3780875534780 | 378 2 6 4 37 
| 8 n 4 u 816.442 5676661 | $16 
| 442 5616661 16 10 37 17 19 
—— 1 „86 | 733 19 38 17 54 
TO determine the Place of a Planet at any Time by its periodical Revolution, and __C — 
be Place of that Planet given for ſome one Time Before or After? 
Kork. Divide the Time, in Days and Decimals, after or before the radical ba 517251. 1412534284 [7251 3 23 24 17 
'me of the Place given, by the Time of the Planet's er Revolution, in 


ays and Decimals, and the Quotient will be the Number of Revolutions perform: d in that Interval, which turned into Signs, Degrces, Mi- | 
utes, &c. (neglecting whole Revolutions) and added or ſubtracted to or from the mean radical Place, according as the Time of the Place 
ought is after or before the Time of the Place given, and you will have the mean Place required : Which Operation may be readily performec 

oy a Table of Logarithms to many Places, See Examples for finding the Mean Places from thoſe given, further on. 
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In RevoiuTtions, Stans and DeciMaALls. 


LANET' PLACES and MOTIONS; according to late IMPROVEMENTS, 


* : 


. , — — * —— | — p — 
MEANDISTANCES of the PLANETS from the SUN, Eccentricities and Inclinations of their Orbits, with their Aphe- 
f lions and Nodes from & M. 
PLANETS, By Mr. STzEzT's Tables. Dr. Hatitzy's Tables Mr. STzzz7's Tables. 
— _ [Eccentricity, _— * Eccentricity, [greateſt Equan.] Aph. a TX V. Q 3 I&X Y. | Incl, Orb, 
h | 95380 $4700 | 954008 | 54386 | © 327 4 [73 280 gol of ar 229 go | 20 gut 
As 1 to ,0573495 I 505700322 | * * 
UN 520110 . 520093 | $5073 | 5 1 36 Is 9 cooja & oof 1 20 
I Fl 163 I „0482192 3 
4 | 152369 14100 152369 14170 o 40 2 4 1 12 O o 19 10 @f| 52 
z _|__22925385 I 09263936 
L 72333 J $17 72314 o4 o 48 6 9g 5 o©oo0otr 15 16 © 13 4 
I 20071475 I ,006g81 3 a 
- 8 38710 7970 38710 7970 [123 42 36 / 13 48 O o 15 42 08 6 14 
T 20589 I 0589 i 


— — TT - —— 
4 7 — a - > - - — = 
— 
8 — hy _ 2 I 4 
_— —_— — « 
* .» » 39 — 
” 
* — — 


THE FixzD STARs being at Ref, the periodic Times of the Five Primary Planets, and of the Earth, about the Sun, (deſeribing Areas pro- 
\ portional to the Times of Deſcription) are in the Seſquiplicate (or 14 =3 Power) Proportion of their mean Diſtance from the Sun, Princip. B. III. 


AUTHORITIES, | 


The Periodic Times, in Reſpect of the Fixed Start, of the Planets and Earth revolving about the Sun. 


| 5 —_ | 2 | — 3../ - O08 PHF IRE. [ 8 
According to Sir Days Days | Days | Days | Days Days 
La Newton, 10759,275 4332514 686,9785 365,2565 224,6176 87,969 2 
| _ The Mean Diſtances of the Planets and Earth from the Sun. 
Parts, Parts, Parts, Parts, Parts, Parts, 
To Kepler 951000 5196 50 152350 100000 72400 38806 
| To Bullialdus 954193 522 520 152350 100000 72398 38585 
To periodic Times 954006 520096 1523 100000 72333 33710 
The MEAN PLACES and MOTIONS of the Four SaTELLiTEs of Jurir zx. 
Mean Place 1 Mean Place 2, Mean Place 3 Mean Place 4 M. Place A fis 
RAvICAL YEARS. from Equinox. from Equinox. from Equi non. from Equinox. . from 7 
Fan. 1. F 16007 J. 8. g* 79 160 20/7 | 118 24% 9 29% gs 259 177 11” | $3 199 gx qo” | 83 270 57 
Jan. 1 1600 CN. S. 1 12 22 57 Ht 24 36 Fa CK , OA £6. $4 nn. *.. 8 i A. 
Fan 1. F770 7.5. 5* 25 16! 207 3s 189 31 59” | 218 169 487 51” 3* 14% 41/ 40% | 10% 270 48 6% 
Jan. 4 ce N.s. 21322 — 13 4 37 n 7 17 24 44 10 27 47 © 
1 s formats. Mean Motion 1. Mean Motion 2. Mean Motion 3. Mean Motion 4. M. Motion Apf. 4 
100 Julian Years. 20645" 7% 259 1028 5 38 249 22' 30% 10:7 13 210 21! 40% 21887 65 240 507 2 00 &f of 


Bz5" 98 27% 24/ of 


4117 4s 289 247 30% 


2047 25 140 3/ 40” 


$77 6% 15% 24/ 36” 


: 08 20 247 of 
4 Julian Years, +8257 93.91333333 [+411" 45-9525 +2047 25.456870378 |+87? 63. 513111111 |+,08 ers 
—736; Day, Ae 35.782591832 | +4027 98. 59333 044 |+51 05.19786224 [II 105 448518518 |+,cz fere 

'C 1 |+ 38 239 28' 0% [Tes 119 48 +o 50 ͤ 5% of Te R 
Com. Vears d 2 [T 7 16 57 20 |+6 23 36 +o 1 52 18 8 26 54 40 |+1 12 
1 3 [i 6 236 © _ |+4 5 34 + o 17 48 27 +7 10 22 o [+1 48 
inextiie, Y | : « 
— s. 782966 +35. 3791 59822 +15.67725447 J[＋, 719037037 +,0000 | 
Day 6s 23 207 20” 19” 135 11* 22/29” 15" Kc. 31 c 197 3 28” Kc. [os 210 340 165 Ke. 5* 1 Bog 
nt +,28262 whe +,140798325 +,06988 56 +,029959876 In Jan. and Feb. Lis) 
Hour | 8 28? 70 20” Ce. 4 17 £6” 13” &c. 20 50 47% 387% Ke. 53* 58* goiv 122 compute for 
af 1 +,-04710 +,0c2346638 0116476 000 Day and Day's Mole 
Minute Ti 289 Fe Kc. |4 13" 16% Kc. 85 475 = T2 _ [lefs than the * 11 
e T＋. ooo 50 ＋. oog ＋. ooo 1941 +,c00008322 — A Sam — 
® - | | $* a8* qqiv. Sf. 4 13” 26iv Ke. [2” 5% aniv &c. g3iv 5 &c, 125 TS 
S : 128 : F * * * 125 125 | _ TC” 
; : 14,7691475706 34.551178 5863 51.1545496471 1616889873287 600 Julian Years. 
Time of OI 14 1 27m 338 29th 34 OA en 49 tb 74 3h 4am 33 sth 164 165 32m 86 zotb fo 


| gfo gofl 
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22fo 1 471 
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180 4371 
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. — er ' TTER* FOUR I ES. 3 bi n 
7 Fred Stars being at reſt, the periodic 4 imes of the Circumjoviat Satellites or Moons Carerthnp Areas round Jupiter, proportional fo f. 
Times of Deſeription) are in the ſeſquiplicate (er 1þ = 3. Porver) Proportion of. their mean Diftances from the Center of Jupiter, 


Be: ee ramen ————ʒ'( 
TRE 42121} 5 5 1% (2K2: Periodic Times of the Satellites of Frpiter. | 
yo * | | d m 8 d h m 5 Keel 
According to Sir Iſaar Netote , .,, « » to 1 18 27 34 | 3 13 13 427 34: 36 | 16 16 32 9 
to-Dr, Hall:y's Tables 1 18 27 34} 31341342] 7- 3 42 33 | 16 16 32 8 
| re Diſtances of Fuprter"s Satelirres trom his Center. . 
From the Obſerva- ons of Boreiii- Rad, U 87 Rad. 1 *| 74 Rad, A 247 Rad. U 
Townley, by Micrometer 5552 8,78 —_ 24,72, 
* _ Caſſini, by the Teleſcope f 5 8 — 1 43232— 23 
Caſſtri, by Eelipſes of Satellites 52 19 | 1423 1258. 
en | From the periodic Times, | 5,667 9,017 14,384 | 25,299 


2 RN 
Me, Pov determined, by the Help of excellent Micrometers, the Diameters of Jupiter, and the Elongation of his Satellites, thus. 
The greateſt heliocentric Elongation of the 4th Satellite was talcen with a Micromet:r, in a 15 Foot Teleſcc pe, and, at a mean Diſt, of AO, 
was found about $/ x67. The Elongation of the 34 Satellite was taken with a Micrometer in a Teleſcope of 123 Feet, at the fame Diſtance 
of Jupiter from the Earth, and was found 4/ 42”, The preateft Elongation of the other Satellites, at the fame Diſt, of AO, are determined, 
from the periodic Times, to be 1/ 56” 47” and 1/ 51” 6%. i * | * | 
The Diameter of Jupiter, taken with the Mrerometer, ip an 124 Foot, Telefcope, ſeveral Times, and duced to Jupter's mean Diſtance 
from the Earth, proved always leſs than wth, Son leſs than 38% generally 39“. This Diameter in ſh1 ter Teleſcopes is 40%, or 41”. For 
Jupiters Light is a little dilated by the unequal Refrangibility of the Rays, which Dilatation bears a leſs Ro 79 to the Diameter of Jupiter in the 
longer and more perfect Teleſcopes than in thoſe which are ſhorter and leſs perfect. | | 
The Times in which the xt and zd Satellites paſſed over Jupiter's Body, were obſerved from the Begin ing of the I»greſs to the Beginning 
of the Fgreſs, and from the complete [ngr:ſs ta the complete Egreſs, with the long Teleſcope. And fim the Tragt of the fr Satellite, 
the Diameter of Jupiter, at its mean Diſtance from the Earth, came out g74”, and from the Tranfr of the Third 373”. There was obferved 
alſo the Time in which the Shadow of the firft Satellite paſſed over Jupiter's Body, and thence the DNiam*ter of Jupiter, at its mean Diſtance 
from the Earth, came out about 37”, It we ſuppoſe its Diameter to be 471”, very nearly, then the great-fl —_—— 5 the I 
N r a Sor +4 $ „ & is Ki & S IS Sn at*llites, 
3 will be reſpectively equal to . . 5,965 . . . 9,494 path + . . 26,63 , Radii of A. 
See Principia, B. III. Phenomenon 1. 8 . 223 | +4 
Of the celebrated Dr. BRADLEY 's Obſervations, concerning the $1TuaTIONS and Morioxs of the SATEt.riTES of JUPITER. 
THIS indefatigable and accurate Obſervator of the Heavens, has compared the oldeſt and moſt accurate Cbſervations he could procure, wit!) 
his own modern Obſervations of Jupiter's Satellites t iken at Wanſied, Who has likewiſe compared the C bſervations at the Diſtances of n 
79, or three Revolutions of Jupiter, and ſometimes found very remarkable Differences in the Motions of the three infericy Satelliten; eſpeciall, 
n the Second, or that next but one to Jupiter. 
He doubts whether theſe Inequalities du not partly ariſe from the Eccentricities of the Orbits, and the Motion of their Ap/id-z. Ani, by 
hat he can collect from the Motions of the Second Satellite, he thinks it probable that the ſaid In:gnalities may proceed from the mutual Action 
f the Satellites on one another, Sometimes (h ſays) the Motion of the Second Satellite varies ſo much, in ſo ſmall a Time, from ite mean 
Quantity, that a ſmall Eccentricity will not account for it; While the Reſt of the Obſervations will not admit of a large Eccentricity — He 
nds that the Periad of theſe Errors nearly anſwers to the Time the three inferior Satellites take up in returning to the ſame. Situation, in reſpect 
dach other, and to the A of Jupiters Shadow; whi h Period is performed in 437 Days, or in 123 Revolutions of the Second Satellite, 
After which Period, our judicious Author ſays, that the like Errors return nearly in the ſame Order. But, in the intermediate Time, aſter} 
Fo Revolutions, this Seconu Sareliite will deviate 10, 20, zo, and ſometimes 40 Minutes of Time from its common Rate of Motion, during} 
_ 7 foregoing, or 7 following Months. That, becauſe the Satellites of Jupiter are not found in the ſame Place in the Heavens after 
Completion of the aforeſaid Period, it is poſſible (and probable) theſe Errors may vary ſomewhat on that Account, That if the Orbi 
this Second Satellite be likewiſe eccentric, as late Obſervations perſuade that it is, the Inequalities ariſing from both Cauſes muſt be very 
ntricate, and not eaſily to be diſtinguiſhed by Obſervation only. ms: 


The Errors of the z and 3d Satellite are not ſo great as thoſe of the 2d, but appear to ariſe from the ſame Cauſes with thoſe Erreri : not 
holly depending on the Eccentricity, | | 
Our judicious Author has likewiſe obſerved a ſenſible Difference between the Durations of the Eclipſes of the 1ft Satellite made at the different] 
odes, which (be ſays) were longer and ſhorter alternately. That is, the Durations of the Eclipſes of the 1/ Satellite, at the deſcending Vale, 
n Leo, in the Vears 1682-3. 1694-5, and 1718, were, at leaſt 2h 20m; whereas, at the aſcending Node, in Aquari:s, in the Years 1677, 
2689, the Length of thoſe Eclipſes, of the 1/½ Satellite, did not exceed 2b 14%; which was confirmed by comparing together as many 
bſervations f fuch Immerſions and Emerſicns, as could be procured, and ſuch as were near together, Hence it is manifeſt, this Drfference| 
df Length of Time in the Eclipſes of the 1. Satellite, did not wholly ariſe from the Eccentricity of the Orbit, if it has any; but to what other 
20 FR may be aſſigned Dr. Bradley pretends not to determine. 
Al bence ave may obſerve, ow precarious or uncertain is the Metbed of determining the Long. of Þ laces from the Eclipſes of Y's Satellites, | 
Dr. Bradley, however, wiſhes, till we can get mor- Light in this Matter from future Obſervations, that ſome great & meter, ſuch as 
he celebrated P ROFESSOR, Mr. T. S1MPpS0N) in Imitation of the GREAT NEWTON, would »pply himſelf to 
pc adage — 2 from the certain and demonſtrative Principles of Gravity : which, however, we will ſuppoſe, depend 
an eſes he In 0) umber ons 3 1 e 
4 pl 'y et 94 nas 58 — eng 158 * * of a N g of Operations; in which we are the more confirmed, by he 1 % celebrate! 
From the Obſervations of the 40h Satellite, its Orbit is confirmed to be elliptical: And all Dr. Bradley's late Obſervations of the Motion 
ff that Satellite will be correctly repreſented by ſuppoſing the greateſt Equation of that Sarellire equal to that of the Phnet e-us, 48“: That i 
igher Ap/is was in 80 of at the Beginning of the Near 1717. Though by comparing this Hypothe/is with the older Obſcrvations of the Years 
671, 1676, and 1677, the Computations were found to differ greatly from the Obſervations z yet putting back the AI to 22 140 of, at the 
beginning of the Year 1677, thoſe Differences "moſtly vaniſhed. Allowing therefore an eguable Motion to this 4th Satellite of Jupiter, of C 
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ound every where to agree with the Heavens (exeepting only two Obſervations, both juſtly to be ſuf, ithi ! 
As to the Latitudes of the Satellites of 772 it was found, from Odlervations, t the 2 a. the A a I ide in the Year 1218 
2 _ $119 4, the Nodes of the 3 Satellite, lying then very near them. The fame Places are therefore aſſigne d by Dr. Brad, to the 
— 8 - two inferior Satellites, as Obſervation; has not yet diſcovered any Thing to the contrary. Who takes Notice that if the Nudes 
A. e Batellites were, 40 Years before that Time, in g and Q 159, according to Caſſini. (whoſe Authority is of great Weizht) that they 
— 2 have gone back about 10 in each of Fupiter's Revolutions, by which the preſent Place of their Nodes may be nearly affigned. 
f ＋ Age «rn of the Orbits of the 3 inferior Satellites to the Plane of wpiter's Orbit being 20 55/, is. ſt. Il retaincd; but the Inclination 
pf the Orbit of the 475 Satellite, 20 42/, Pr. Bradley has conſidered ſomewhat leſs than Caffini's. And as it is a very difficult Matter to 
. with Accuracy, the, Situation of.. Circles ſo extremely ſmall, ſo Dr. Bradley is of Opinion that it ought not to be undertaken but 
ith molt excelcnt Teleſcopes, Mr, Short, an excellent Opticran in the Strand, we hear is a Competitor for this Hor. 
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orward in ten Years, the Hyporbefis aforeſaid was found to agree with the intermediate Obſervations, The Numbers on that Prigciple, were | 
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AEMEN TS n PLANETS PLACES: and MOTIONS, according tour law Turnovahiaure, 
d Rxvor uin, Stons and Dreier:. 
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779 oa | The Mean PLACES and 880 of the Five SATELLITES of SATURN, | * 
Mean Place 1, Mean Place 2, Mean Place 3, Mean Place 45, |, Mean Place 3, 


+ =. Aa * — — — 


RADICAL 1e, from Equinox, from Equinox. 3 from Equinox. from Equi aox. from Equinox, 
Jan. 1. F 1600 7 C. S. 24 1 4 Nö 1 28 5% 5 - of 150 Ne 0% 259 45 
Pa-. 160 Q N. S.] 10 25 47 DV — © 21 25 11 10 22 

| =? SOLE] 76. FC. 8. 00 180 58 75 149 387 & is: | —; 100 = 35 230 287%/ 65 59 17 
an. o. LIN. S. 2 21 16 ane 1 

IT1MmE forward. Mean Motion 1, | Mean Motion 2. Mean Motion 3s - Mean Motion 4. Mean Motion 5. 


[roo Julian Years. 1342 10% 0 it' [13345" 3* 159 44 |Bob5* 2% 270 24/ 22901 75 16? 17! 40 5s go 15% 
7737 10% 290Y/ 50” 24” | $3379%22013/45" 36%] 3237 4*27%20/45736% [our 75 159 „ 53 00 22/ 127 | 
+92565.963244444 | +5405*%.74097777 [+3830*%.916534333 [+ 10999.5017037037] +221%. 0123333333 

365 Days n 1337 4339121758 +30? 95. 565047684 [227 105. 68728 39 50 4* 7*.215264653 
| | 1. |+4* 4% 35 24” 51 Ty 109 1% 259, % 169 57 5% gf . 6% 40 ˙ 6% 27! 281 358 
| n Years > 2. [＋8 9 10 29 42 |+8% 20 20 50 18 |+7 422 18 1) Brſye the Hen 5 144 + 1 7 the 
| 3. |+9 13 45 44 53 | © 31 15 27 [+420 $51 15 27 1 51 20 ᷣO 9? 19 22 25 45 


| 4 Julian Years, 


After Biſfextile. 45 
Da +65. 9. 3565833295 +4*-384490744 |] Þ+25.656342596 Þ,7 52567901 157774657 
y 6% 10% 417 51” [4% 11% 32/ 5% 2 19041/2570 229 34! 37” 20% . 32) 177 ao 
7» + 264857638 +,182687 114 +, 11068 +,0313 56996 +,006 006303112 
Hour 7 60 44 47 &c. 1 287 50% 12 Kc. 30 19/ 10 32” &c.. 565 264 33” &c, 11 200 . 
ty +,0044 142939 9097's ＋. 0018446823 ＋, ooo 5226166 + . ooo 1050518 
Minute 1 75 56” 44 » ac | 725 2855 of &c. z/ 19 14 &c. 560% 26% 3z3iv &c. 117 20 1 . 
Rnd .o 75775 5 —— $0746 +,00004307447 +,0000087102 +,0000017 5086 
| 7 56 44iv &c, | 57 28% goiv Kc. 19 19% Iziv &c, 56“ 26iv 33v Kc. [11% 20iv 44v &c. 
125 125 _ 20% / 0 
[Time of a Revolution 14.887 8066058 24, 7369199063 . 1 . Ius. 2464985329 — 3258898076 
of H's Satellites, | 14 00 18m 26% 9th [2d 17 4m gs FathA 25m 117% sth 154 a. 422290 59th 469 169 g2t) 
The Mean MoT1ons of the Five SATELLITSs of SATuRN, deduced from the Periodic Times, as given, and not computed from the Mo- 
| tion, (De Tabulis Satellitum Saturni Kkkk 3, Halley's Aftronemical Tables) 8nzwinG the Difference from the True Motion and Time: o 


Revolutions deduced from that Motion, above Hence the correct Revolutions (as above) ſhould be always deduced from the Motion, for 
Length of Time, and not the Motion from the n in a limited ſhort Time, as Below. 


* 


Finn — Mean Motion 1 1. | Mean Motion 2: [Mean Motion . Mean Motion * 79 Mean Motion 5. 8 
100 Julian Years. 19 T Ne e Cor , 129 3 3 44 
* 4 Julian Years. 773" 10% 280 10! 39} 533" 99 120 22! 48 [3237 4* 270 13' 38” [git 7* x50 18/ c17 | 187 50 00 30/ 8 bi 
11 ; +773" 10% 939248468] +533" 9%4126745472| +323" 4*-90758 1626 | +91! 75.5104785992| +187 55.016747355! 1 
9 > 5 . "365 Days. 1237 4 145671236 +133" 4%:257102127 | +80? 9%. 5628112884|-þ227 1036394761725} +4" 75.216367408 | | 
1. 111 8 1. + s. 0 22! 12% + 4% 29 42 47/7 * of mw 5 +105 209 417 PU + 3 60 7 1 * 
. | 7 29! 27 
*. | om. Years. 2. +8 44 24 -- 3 35 35 34 53 $ + Is 12 22 8 E 2 12 "4 55 
11 3. [To 13 6 36 fre 23 23 $4 20 39 9 SI 9 19 28 22 
WINE After Biſſextile. | 7 ; ; | = 
{ | | * * Sign. Sign. 
| ll Day +62.3 356 563482 +4* 3842660354 [42656336573 17525739093 Þ+,1512777216 
bot 6310941! 48" 511! Kc. [4 11% 31! go#! Kc. [25199 4124” 20” Kc. +220 34) 37 58% &c.149 32) 17 "MS 
WL Sign. —_—_— Sign, "0 .- 
[11008 Ss +,264856211 +,182677751 ＋ 110680686 ＋. 031357246 ＋. ooõ 3032384 
6 | 7 56! 44 32% Ke. [5% 289 49“ 117 Kc. 3% 197 147 307 Ec. 567, 26” 34” Ke. 117 20% 44" &c. 
1 Me 1428 T+,003044629. 777844678 +,0005226207 ,0001050539 
Ih 104 Minute 77 1547 $5! 289 49% 3 19% 13% Ke. 56% 2 34iv &c, 2 20% £7 &, 
N 3 7857 +,0000507438 e e rns 
1 | 216th 7 $611 ggiv Kc. 5“ 28“, ggiv 3% 19% 1 ziv &c. 56% 26iv * k AS 7509 
4 | 12 Signs. . 12 Signs. 12 Signs, 12 Signs. 12 Signs. 
1 Time of a Revolu- [1% 21b 180 257 2d 19d ann 220 = [4 12h 25% 12 = [154 22Þ 41m 12 =[794 ob 45m of = 
1 { tion. 18828125 2D3.737060185 4D*.5175 15D*.945277777 790+. 3243055555 
10 1 | Of JuriTER's SATELLITES. | 193 Of SATURN 8 SATALLITES. | 
"48 Rad, U's Orbit to | Revolution V to | Velocities of wall Rad. h Orb. to Revolution h to Velocities of Sat“. 
"I | Rad, Sate. Orb. Revolution Sats. to do Velocity 1A. Rad. Sats. Geb. Revolution Sate. to Velocity h. | 
| r | i964 to | | D449.40 7 © 2449 to 196g x. | 2905 to 1 5702 to 7 * 5702, to 2905 
| 2 } 1236 to 1220 to 1 1220 to 1236 2229 o 1 | 3932 to x 3932 to 2292 
31 778 to : | 606 to 1 606 to 778 31719 to x 17 to 1 2382 to 1719 
417 4 | 443 to 1 260 . 260 to 443 4] 717 to 75 to 1 | 675 to 717 | 
p I 275012 124 to 1 | 124 to 375 | 51 238 tor 135 to 2 135 to 238 | 
| De la Caille. See further on. ! — 
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THE fixed tars being af Ref, tt | 2 
al to the Times of Deſcription) are in the Seſquiplicate (or 14 = 3 Pexver) 


ic Times of the Circum-Saturnial SATELLITES, or Mooxs (deſcribing Areas round Saturn propertio-y 
Proportien of their mean Diflances from the Center of Saturn. 


f I | = | 3 | USER 1 
beet al erioaic Times of the Satellites of Saturn. 
p . a "lth me fd h ms [d bm | d hm r 
— 8 3 121 18 27 | 2 17 41 22 | 4 12 25 12 | 15 22 41 14 [79 7 © 
To Caſfim and Halky . . . . . I 21 18 27 | 217 41 22 | 4 12 25 12 | 15 22 41 12179 7 47 © 


Lift ances of Saturn's Satellites from his Center. 


According to Sir Iſaac Newton «, «. « 

To periodic Times . . . . . 
From Mr. Huygen's Teleſcope, re- 12 alſo by Dr. 
cited by Sir I. cuton. Prin. B. 3. 


1,93 
2,097 


752 8,698 
Halley. See his Tables. J 4,893 Rad. EI 6,268 Rad. E 141 Rad. H 20,295Rad. H|59,154 Rad. B 
M AR K 


25,348 


R E Ss 
e firſt of the foregoing Motions, are eſteemed rhe la Improvements, preferable to thoſe in Philoſ. Tranſa?. N. 356, and ſufficient for de- 
. the —＋ „ the N - — in Ree of thas Primary. From whence a more perfe& Theory, by future and diligent Ob- 
ſervations of the Motions of theſe Satellites, can only be expected. : ; | ; 
N. B. The Forces tending to * . are — in the [ry mr dot Square) Proportion of the Difiances, And the Cubes of the 
ifBarces of the Satellites, t ter f Saturn, as the Squares of the periodic Times. : Wo 
be 14 Mr. Faber the Ratio of the Fourth? or N Satellite, (the biggeſt of all the 5) to the Diam, of Saturn's Ring, 
a8 374 to 43, or as 8,7 to 1 nearly, And likewiſe found the Ratio of the Diameter of the Ring to the Diameter of h, to be as 7 to * 5 
| «hence, by the foregoing Propoſition, the Diſtances above are computed from the Diſtance and Period of the Fourth Satellite, as diſcovered by Mr. 
Pound, by Means of the Royal Society's Teleſcope of 123 Feet long, fitted with a curious Micrometer. ; 
Anno 1719, May 29d 10) Julian Style, Mr. Pound obſerved, . with the ſame Inſtrument, its greateſt eaſterly Digreſſion, 35 7 from the 
Center of Saturn, whoſe Place was then N 7 41/. From whence, by Computation, the Ratio of the Diſt, of this 4th Satellite ſtom Saturn i: 
to the Diſt. of the Sun from the Earth, as 8,25 to 1000; whence the Diſtances of the other Satellites may be eſtimated. ; 8 
The Diam. of Saturn's Ring by the ſame Teleſcope was found (at the Time aforeſaid) to be 43”, conſequently, when is at his mean Diſt. 
iQ is 42”, and Diam. of 18”, Theſe Appearances are in very long and excellent Teleſcopes, becauſe in ſuch Teleſcopes, the apparen- 
Magnitudes of the heavenly Bodies bear a greater Proportion to the Dilatation of Light, in the Extremities of thoſe Bodies, than in ſhorter 
Teleſcopes, If all the ſpuriou: Light be rejected, the apparent Diameter of Saturn will not amount to more than 16”, Caſſini ſuppoſed th. 
four inferior Satellites to move in the Plane of the- Ring, or that their Orbits are inclined to the Plane of Saturn's Orbit, in an Angle of 300 
For Saturn being about the middle of Gemini and Sagittarius, the greater Axis of the Ring (then of the greateſt Width) is found to be nearl, 
louble the Length of the /eſs Axis; and theſe Satellites ſeem to deſcribe elliptic Orbits, always fimilar to the e/{;pric Ring, In their greatef! 
JOigreflions from Saturn, they are always found in the greater Axis of the Ring produced, Theſe Phenomena could not happen unleſs the Or- 
dits of the Satellites had nearly the ſame Situation with the Plane of his Ring» : g k 
The ſame excellent Aſtronomer ſince diſcovered that the sth and outward Satellite is carried round Saturn in an Orbit very different fro 
Iche Reſt: For its aſcending Node was found to be m 59 o/, and the Inc/inaticn to the Ecliptic an Angle of 189 only, or half of the Inclination o 
the former Satellites, Therefore, a Table of Inclination and Reduction is accommodated to the gth Satellite, among our Tables further on. 
The famous Aſtronomer, Miraldus, has (ſince the Diſcoveries of Caſfini) by Means of the beſt Teleſcopes, and piercing Eyes, ſought th 
Nodes of Saturn's Ring (See Mem. Rey. Acad. of Paris for 1715 and 1716). He determines from ſubtil Obſervations, that the Plane of th 
ſaid Ring, in the Year 1715, interſected the Plane of Saturn's Orbit, in m and M 199 45! ; now, granting the Angle of Inclination of th 
i Ring to be 30“, the ſame Plane of the Ring interſected the Earth's Orbit, in m and N 1694. with an Inclination to the Plane of tha 
1 Orbit in an Angle of 310 20, Therefore, at any given Time, to determine, exactly, the P ofitton, 2 and Points of the Apogee and Peri- 
Nee, both of the Ellipſes of the Ring, and of the Ellipſes deſcribed by the Satellites, an oblique-angled Spherical Triangle muſt be reſolved, a 
is ſhewn in our Precept: for computing the Latitudes of the Satellites of Jupiter. 
The Earth's Latitude, in Reſpect of the Orbit of Saturn, ſcarcely ever exceeding 15, it my 
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this Affair is not ſufficiently known) be X 


= 115 neglected, as if Saturn and the Earth moved in the ſame Orbit. Therefore, from the geocentric Place of h, deduct 5 190 45% and the Re- 
51 1 mainder will be the Argument of Latitude; with which, in the Table of Latitude of the Satellites of Saturn, 1, 2, 3, 4, take the Inclination, 
i which is the Angle that a viſual Ray, from the Farth to Saturn, is inclined to the Satellite-Orbits. The Sine of which Angle is to the Radius, 


4 = |-- the leſs Diameters of theſe 


apparent Orbits are to the greater. Let the Ellipfis of the Ring be of the ſame Species: The Apogeon Semi- ; 


Jie lies towards the Werth, when the Argument of Latitude is leſs than fix Signs; but lies towards the Seuth, when the Argument i 
. c-icr. 
4 | ! A 1 — of Redufiion is therefore added, ( bereafrer ) requiſite in ſo great an Inclination of the Planes of the Satellites, that we may know thei 
— ” rue pogee, 1 
x — — 8 33 3 0 10 * 
2 4 A General View of the ELEMENTS of the TnZORY of ouR PLANETARY SYSTEM. 
_| 4 According to Sir IsAAc NzwrTox's Principles of Matter and Motion, and other Authorities. * 
3 Apparent Apparent Rewolutions | » | Inclination\ Inclinat ion I Propor- | Places of 
$ Diameters | Diameters [Tr. Diam- | on their 8 of their Jof their [tion of their Nodes 
= Planetary ¶ ſcen at ee at à eters, Q's| Axes, to [Periodical (rather Synodical) Re-J". | Axes to JOrbits [mean Diſ-[from Equi- 
% Bop1xs, [mean Diſ-|mean Diſ-[Parallax {ſame fixed | wolutions through their Orbits, E [Axis of Ito the tances fr. Inox 1760, 
* 1 tancefrom | tance from 101%, * + to the ſame fixed Star, 8 Ecliptic. [Ecliptic. Ithe Sun. Beginning $3 
Lad Names. | . Diame. O Days, Bec. E D. H. M. S. 215 7 1 7 IN 1 
= 2 12 „ 91,7431 ie rab SD SE  ''s „ „ 30 8 o, 00006 —— 0+ «if 
- - dn © 20 © 21 0,3670| unknown, 87,9692 | © 87 23 15 35} unknown. Js 59 20 ſo, 387708 ZN 
Rae 1,20 } 2 39 | 1,0225] 23˙ 2% 224,6176 | 224 14 49 20. [7s „% 23 5 , 72333 [1114 28 49 30 
9 hay FT 0 21 1, 000 yy 56m 365,2565 | x © 9 2if=fa3 281] o o , oo 14 
* NOR 31 264] © 6 0,2740|279 9b 42m 27,3216 | © 27 7 43 'S 2 10 |; to+1841,= 1126 54 26 
| aj oO 30 © 12 0,5229] 24 4om 686,9785 | x 321 23 29 212] o ofj1 52 1, 52369818 2 41 134 
— — 0 39 (9) 37 2 357 D 560 4332,5140 [11 265 4 20 geo o [1 20 © [5,2 2 8 24 9 } iy 
© 1 7,2601| unknown, | 1C759,2750 [29 167 6 unknown. 2 © 54006 [21 2 ot | 
PM obferved;- j-- "| 1ſt Year . | ——_— 3 i 
N. B. When the Satellites have greater Velocities than their Primaries, the | be in their inferi | "5 1 4 
. wer 1 y mu retrograde in their inferior Conjuntiton, but direct inf 1 
— — — Velocity of Jupiter's ſecond Satellite being nearly equal to that of its Primary,. it muſt appear gc — in the inferior ff | 
. ws hen the Velocity of the Primary is the greater, the Satellite appears direct. See Bettem of the foregoing Table, and e | | 
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The ROYAL ASTRONOMER 
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Degree, 


 {yolutions muſt be di 


I Moſt of the above Differences of Proportions ariſe from the Difference of the Sun's Parallax, taken 104, f 

(under 157) which will be truly determined, to a 500 Part of the whole, on May 26, 1761, when nut wi 

The Difference ef Proportion in the Revolutions of the ſame Bodies, their Places and Points of Paſſage, in Reſpect of Time, is owing de 8 

| greater or leſs Accuracy of Inſtruments, and alſo Diligence and Ability of the Obſervers. Much Improvement herein is expected from the accurate 

YObſervation of the Diſcoverer of the Aberration of Light, our preſent Aftronomer Royal, Dr. Bradley. 

„Fach Sateliite's Motion as ſeen from the Sun, being compounded of its own proper Motion, and that of its Prin.ary, two 
ſtinguiſhed among them; the one periodical, being the Time the Satellite takes in deſcribing 360®, ſeen from 

| Center the other Synodical, being the Time the Satellite takes in returning to the ſame Phaſe, or Aſpect, in Reſpect of the Sun. 
i {cherefore exceeds the periodical Revolution by the Time tne Satellite ſpends in r 
| Primary in the Time of the Satellite's periodical Revolution, 


or more "S:conds of « 
tranſit the Sun's Diſ. 


unning over an Arc of its Orbit fimilar to that run over 


Sorts of Re- 

the Primary 5 

The Synoctca 
by the 
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"A General VIEW continued of the ELEM he THEORY of our PLANETARY SYSTEM, 
; «301 ant Weg bt on|Light and Rarro of their Pol, ; Places of their | 
Surfaces, Magnitudes. of heir Sur-|Heat, on Equatorial Dia- Eccentricities of | Aphelia, from E. 
Bodies, * | "1 Matter, ties. | face, Surfaces. meters. their Orbits. quinox, 1760, Be. 
: gin. N. . 
1 Newton. Newton, - | Newton. | Newwton. | Newton, | Nexw'on. Newton, Halley. - Halley, 
As iq. Diam. As cub, Diam.] As Way *" As 1 As em, Tran. x, „ 
. S$Svun[$416,7963 772183. 169282. 0,25 [22,9885 4025. M. b 
Mrexcvry , 1347 o, 49 nknown, unknown. ſunknown 6,6737 0,20589 4 12 35 58 
Venus -1,0557 1,084 nk nown.ſunknown ſunknown. tr 91146 |\{ 19573000 o, oo698 13 5 7 27 56 
EA TH 1,0000 1,0000 1,0000 | 1,0000. | 1,0000 | 1,0000 — Feet o, 01685 our 4 21 21 11 
Moox| 0o,0751 o. oa 0,02513 | 1,2225 | , 3333 |1, = n 8 m 7 50 42 
Mars| o, 3780 0, 1976 nk now · ſunknown. ſunk nown. o, 43166 o, 0926393 - m 1 43 18 
Jurires 83,6639 [765,2574 158,652 0, 23625 | 2,16781 [0,03696 |. 12 to 13 o, 482192 £ 10 45 45 
SATURN 2,7962 83,6224 6,03 50 Jo, 16 1, 21609 [o. 01098 o, 8700322 7 20 53 18 
| * 1 | Progreſ- 
Periodical Revolu- | Pr: portion of | ] Diameters, Diameters | Mean Diſſan- | five Yel>- | Rotary N. 
Bodies, tions. mean Diſt- 8. Magnitudes, in Engliſh ces fr. the Sun, | cities per | citierof their 
** . ances fr, O- 2 | Miles. in Engliſh Minute in Equator per 
Street. wy Jr” © Parx, | Miles, theirOrbs. — 
d h m s Street, 3 Keil. Kel. bien. Whiſftn, | Miles, Miles, 
Sus E FEET ND 8 b „ 763460 6 0.6: age 8.6 Þ @ $4.0 63. 
Mzxncusy 87 23 15 53 | 0,38710 5 | 923333 0,037 4240 32,000,000} 160 | % - 
Venus 224 16 49 24 | 0,72333 8 I. 1. 7906 9,000,000 114 0,71 
EARTH 365 6 9 30 | 1,00000 4 1. 1. 7935 1,000,000 968 17,3 
Moox 1. X,co03 K | 0,2740 0,0205 2175 [E $1,000,000 38 0,158 
Mars 686 23 27 30 | 1,52369 2 o, 5000 | 1,25 4444 123, ooo, ooo 779 9,26 
8 4332 12 20 25 [ 5.20110 = [15,0833 | 3431,5 $1155 | 424,000,000 445 432. 
SaTvurNI 10759 6 36 26 9,5380 „ 11,4166 1488. 67870 777, ooo, oco Ic voknown, 
—̃ä —— — ——— — ——— 
Would jg 51 Time of their Paſthge we | dbehon fr. [Periodical Re- 2 M. Parx. Gr. Parx. M. Par*.(Leait Par. A 
1 deſcend to 4 8 Aphelion. 1. [volns. to #8. O. [| ). D. 2 = 
the Sun = 85 Monſieur De la Caille. r O 
| Days, 2 Yr, Mo. d hm 8js © / = d h m © | $7 20 | Gr. Ap. | M. Ap. [Leaſt Ap 5 
Sus o F - . * . . . . . . - + +4 + # SG 0-4 a6 01, 3 57 16 Diam. D Diam. D. Dia m- 22 nd - 
a g 9 — 2 
Mr rcon 15% [EFI 1740 Aug. 9 6 27 40% 13 54 30 87 23 154i] 3 57 14 31 377/37 314 | 29 254 [A585 
Venus 39] 3 5| 1743 Jan. 23 15 24 1v]g 7 49 20] 224 ne 484 — = Our Tables. 9 25. 1O ©: 
6 | 1 Dec. 1 4018 2 6 1 — 2 8 
Story 6 [ef RN INS. EE e eee e: 
2 2 g , lleaſt ſviſi- | 5 
Mars 121 > >| 174; Jan. 12 8 31 40(4 1 49 5o| 686 23 301 l 990 | 57 4 NMI, a 857 
JuoriTER| 290 Jo 1741 Apr. 9 12 50 405 10 30 40] 4332 12 0 Newton. K mn f| ? "E]moſ{|ble, © bi 
SATURN 767 F | 1723 Sept, 4 23 50 4007 29 26 15 10759 8 © SFCONDARITES, or Moons. 
R f . £ — 8 * a 4 Dia | Greateſt Eaſtern or Weſt-]Greataft Eaſtern or Web. 
N. D from © = 240,0 e ern Digrefſions of the Sa- ern Digreſſions of the 88. 
| Surfa- | Magni- |Diſtances from Sun, Periodical Rewolu-. tellites of N. tellites of h. wy 
Di ces. tudes. — Revolu- ions through their Ii 52 I 8 | 
Bodies. ge a. aj" tions on [Orbits to the ſamel 2 | 9 Diameters. 2 11 Diameters. 
ters 1 des |Greateſt. | Leaſt, | their [Point of the Eclip-j| 3 | 14 U. 3-0: 2 5 hb. 
L Empe. tic. 1ſt Com. Vr. 4 | 25 "2X 
5¹⁸. 5 q. Ds (cub, Sem. D. Sem. D. Vr. 4 h m 8 Monſieur De la Caille. | 5 108 | 
Sur 100. | 10000] 1000000] .... |... [id amabl e+e +» «6 Periodical REvoLUTIONS tirough their Ordics. | | 
Mzrcuay| 4 _ 10274 | 6754 O 87 23 14 34 5 ; J 
W K 1 16016 15796 230 20m o 224 16 41 300 No. Jupiter's Satellites. Saturn's Satellites. 
EARTH] 1 K. I 22374 fa21625 jaqb 1 0 548 54 — ——— — 
Moonſi Fl s 62 fr. O. sa fr. ©1274 7e 27 7 43 [r [Tri 28 36 1 21 18 27 
Mans 3 4 5 36630 [30426 [24 40 1 321 22 18 19]] 2 3 13 18 52 2 17 41 22 
JurrTzn| 10+ | 106 | 1170 [119999 [108900 20161 312 835-40 3} 7 z 59 42 4 12 25 12 
Saru 10— | 99 980 221870 [1959802 | unkn. 29 15 13 14 421] 4 | 16 1 26 15 22 41 14 
| our Tables, 5 De la Caille. I 19 748 © 
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| and NAVIGATOR. 
7 TABLE ſhewing, at Sight, the NVnzzA or Dars, from the 1ſt of January to 
any Month-Day of the Year following in a common or Leap Year. 


129 
A TABLE for reducing Fulian 


Com. — P Jan. Feb. I Mar. Apr. | May | June July Aug. Sept. | OR. fon Dec. 


N. b:. Be No D* [No Dr Ne D» [No Ds [No DN D- No Ds [No D#|No Ds No DNB No Ds 
11 © I 32 60 91] 124 | 152 | 182 213 | 244 | 274 | 395 | 33 
3 I 2 | 33 65 92 | 122 | 253 | 183 | 214 | 245 | 275 | 396 |] 33 
s | ». || 3 } 34 | 2 93 | 123 | 154 | 184 | 215 | 246 } 276 | 307 | 337 
+ | 3 4 | 3 63 | 94 | 224 | x55 | 285 | 216 | 247 | 277 308 | 333 
$ 4 5 3 64 | 95 | 125 | 150 | 286 | 217 | 248 } 278 | 399 | 339 
0 6 37 6 96126 | 15 187 | 218 | 249 | 279 | 310 | 340 

: 38 6 9 127 | 2538 | 188 | 219 | 250 | 280 311 | 341 
; 8 39 67 49 128 | 159 | 189 | 220 | 251 | 281 | 312 | 342 
9 ; 9 40 68 99 | 129 | t6o 190 | 221 | 252 [282313 | 343 
10 9 to 41 69 100 | 130 | 161 | 191 | 222 | 253 | 283 | 314 | 344 


_ 10 11 42 70 tor | 131 | 162 | 192 | 223 | 254 | 284 | 315 | 345 


13 | 12 [ | 44 | 72 | 703 | 2733 | 264 | 194 | 225 | 256 | 2861 317 | 347 
14 | x3 [1 24 | 4s | 73 | 294 | 734 | 265 | 195 | 226 | 257 | 287 | 318 } 346 
is | 14 || 2s | 46 | 74 | 105 [135 | 266 | 196 | 227 | 258 | 288 | 319 | 349: 
16 15 0 4 7 106 | 136 | 167 | 197 | 228 | 259 | 239 | 320 | 350 
17 I I 4 76 | 297 137 | 268 | 298 | 229 | 260 ] 290 | 321 | 351 


4 19 13 19 50 78 tog | 139 | 170 | 200 231 | 262 | 292 | 323 | 353 

20 19 20 51 79 110 | 140 | 171 [201 | 232 | 263 293 | 324 | 354 

| 21 | 20 21 | 52 | 8 | 212 | 241 | 172 | 202 | 233 | 264 | 294 3z5 355 
| 23 21 22 53 $1 112 | 142 | 173 | 203 | 234 | 265 |] 295 | 326 

23 22 23 54 32 113 | 143 | 174 | 204 | 235 | 266 l 296 | 327 } 357 

24 23 24 | 55 $3 114 | 144 178 20 236 | 267 | 297 | 323 | 358 

| 2 237 | 268 } 298 | 329 | 359 


EXAMPLE I. 
To find the Number of Days from January 1, to October 31, following, nnn 2: off 


Againſt 31 in Month-Day Columns {in he common Year} cums you nd unter 08, þ 39% Fre 


EXAMPLE I. 
To fnd the Number of Days from the 1/t of January, to the 23d of February, in a common or Leap-Vear ? 


Againſt 23 in the firſt Month-Day Column (ſerving for January and February in common and Leap- 
Years) you das under February 54 Days, for both Years, 3 


„ 5 ; 
N. B. The above Table is firft made according to the common Year, or Fin Column, ſerving equally 
n and February in common and Leap Years, And therefore a Day's Place advanced in Jas 

3 


ſerves for Leap-Year, after February (of 29 Days) by adding a Day to that Month. 
Hence, the Reaſon for our adding a Day's Motion to the Epochas, or — for the Beginning of Leap 


Years, to make them correſpond with Places for Jan iſt, at Noon, For thus contrived, you ſee the 
Day s Motion ordered to be added, in other Aftronomical Tables, for all Months after February, in Leap-Year, 
is already done in our Epochas for the Beginning of that Year, whilſt there is only a Day and Day's Motion 
7e be talen out leſs for the two Months of January and February, for each Leap-Year, f 


*.* I like Manner the Day's Dif ; 
of the Julian Connury, ee Stils do net take Place till raren the 29th 


12 | 11 12 | 43 | 7x | 202 | 232 | 163 | 193 | 224 | 255 | 285 | 316 | 446 
18 17 I 49 | 77 x08 | 1338 | 169 | 199 | 230 [26 | 291 | 322 A 0 


| 84 20681 — by the 3 ficſt 


26 | 2 26 57 35 116 | 146 | 177 | 2 238 | 269 | 299 | 330 | 350 
27 | 2 27 58 11 147 | 178 | 208 | 239 | 270 | 300 | 332 | 361 | 
* 28 9 | $7 11 148, 179 | 209 ' 240 | 271 [ 3or | 332 362 | 
29 | 28 JI 29 & | 88 119 | 149 | 180 | 210 | 241 | 272 | 302 | 333 | 363 
30 29 30 89 | 120 | 150 | 181 | 211 | 242 | 273 393 1_334 364 
31 4 30 | 31 90 1211151 | 1 212 | 243 | 274 394 | 335] 365 
31 91 152 | 2111 244 395 3 


| Years to Days, and the contrary, 


Far be, Jai. | Dam 
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219150 


* 1 365 60 

* 2 739) 7 255675 

* 3 1095 © 292200 
4 1461 goof 328725 
8 2922] rocof 3652 50 


12 4353 20 730500 

$544] Zzoooj 1095750 
20 7305} 4gooch 1461 0 
24 8766 co 1826250 
28 | 10227 ooof 2191500 


32 | 21035} . B. There being 
36 13149/7461 Days in every 
49 | 7461), Julian Years, when 
44 60% eicher the iſt, 2d, or 
43 |_ 17532124 [marked with &] 
52 | 28993]1s Biſſextile, or Leap 
6 | 20454|Year, one Day muſt 
21915|be added to the Days 
23376jin the Right-Hand 
68 | 24837|Column, 7 the true 

as Number of Days, in 
76 — Succeſſion from the 


ov 
+ 


8 29220 iſt Year, as is evi- 


88 Numbers ſet down 
— Bi 355 Days, in each 
| 92 | 33003|year. ; 


96 | 35064 f 
100 | 36525 

| 200 7305 

3100 109575 
400 | 146100 

| $500 18262 f 


. Covers. After the 1ſt 3 Yrs, 1461 
Days are added for each 4 Ves, from 
| the 1ſt 4 Yrs, continually, as far as 100 
[Yrs ; then 36525 Days for 100 Ves are 
| continually added to the Days for the laſt 
| hundred Years. 
| Aritbmetically, | 
| Multiply the No, of Julian Vis by 
365 Ds, and to the Product add the Quo- 
Sent of thoſe Y 15 divided by 4, and the 
| Sum will be the Ds in thoſe Yrs, when 
| the 4th from the 1 is a Leap-Year. 

But if the 1, ad, or 3d is a Leap- Vr, 

then a Day muſt be added to the ſaid Sum 
| for the exact No. of Days required. 
| Ex. To find the Number of Days in 18 

Years, the famous Eclipſe - Period? 

365 Ds 
| 18 Years 
| 2423920 
a5... 
Product 6570 
+4=18—4 
Sum 64574 Days required, 
when zd or qth Vr. fr. 1ſt is a Lesp-Vr. 
but 6575 Days, 
{when iſt or ad Vr. from 1 is Leap- Vr. 
223 Lunations = 658 5D. 2 4 zu 208. 
Yr», Beg 


| = 18 1147543 m205 ? 3 4 Lp.yr 
1 N blg * 
For 16 Vr = 5844 Days. 
2Yrs 730. —＋1 
5574, and 6575 
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The above Equation to be applied to the 


» When 1, 2, or za 
Year is Biſextile 1 Day 
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The above 


Days of Julian Years in 2d Column, for ] Equations to 


mult be added. the Days in the ſame Number of Solar 


J find the Number of Days in 674 Solar 


Yrs, Ju. Days 
Agt. 600. , 219150. . — 4 14 52 17 
60,. 21915. — 011 | 

43383 .,—'0 2 13 3 


+ o 48 
2d Year Biſl,, eve Leo IF A 9 


To find the Number of 

Days im 673 Years Ju- 
; Plian, and alſo ſame Num-| 
ber of Years Gregorian, 
24 Year being Leap-: 


Eqn.d h m 


Agt. 60. 279730 Vs. Ju. 673 . 248814. — 5 22 21 49 


be applied t 

| Days of Tu- 
lian Years, / 
for Days of 
Gregorian 
Years. ., 
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N. B. When 
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zd Hundred 
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ſextile, a 

Dayleſs muſt 
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— 5 22h 21m 298 


be ſubtract- 


ed. 


V. Or. 673". 245809 


ſtand for a Day leſs of Julian Vears; a- | 
mounting both Ways to the ſame, 
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"Equations 


to be applied tothe Days 
in Ju. Vrs for Ds in the 
ſame No of Syderl Yrs, 
Ex. To find the Num- rence between” 
ber of Days in 673 Sy+ 


To find the Die- To find the Dif 
rente betqueen 34% 


Gregorian and Solar || Years Sydereal a5. 


_" 4 


Lt 
FO7,- AS 
* 2 , 
lh... —_— 7 
. 2 


lv. Or. h m S. Vn, « h m 
200 + 11 2 34 000—3 11 59 1 
29 1 400—0 11 11 5% 


1[Yrs.Ju.Eqd' h m s 
Agt.600+7 22. 4 26 
bo+o 9 24 27 
12 1 52 $3 
e 
V. 272A 156 31 10 
8, 245813 ©: 0 0 
ſound before. 
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32— 2 2% 41 


2 +1 1 37 49 


iſt, 2d, or | | =_— 
3400—3 23 11 | 


250 ＋ 13 48 flies in 3400 Sher. 
real than in as ms 
more in 2 50 Years ny Solar Years. 

Gregorian than in 

Dif. 245808 8 28 Foſſas many-Years So- 
in 273 Solar Vears, reqd. : 
VN. B. The Equations 
— + ſhew how much 
the Solar and | 
Years reſpeQively re- 
treat or advance in the 
Month- days of the Vrs. 
Julian: Or — and +] 
ſhew how much the 
Month- day by each Ac- 
count is forward orback} 
of the Month-day by th 
Julian Account. 
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So for the Ral. 
lar, required, 7 


| So. for the Reſt, 


nd NAVIGATOR - 
/ the PRECESSTON of the /EQUINOXES, 


Sin 13aac NewTON (Prop. 39. B. 3, of the Principia) by a Deduction from the Principles of Gravity, (contrary to the Simpſonian Hy- 
potheſis) demonſtrates, that the annual Regreſs of the Equinoxes, would be 9“ 56® goiv, at a mean Rate, in a circular Orbit, if the Plane of 
the Equator, and Ecliptic coincided, , But, beeauſe they are inclined to one another in an Angle of about 239 309/, this Receſſion of Motion 
muſt be diminiſhed in the-Proportion of the Sine ws 6 of 2304 to Radius, or as 91706 to 100000, reducing it to 9“ % zi, which is 
the Annual Preceſſion of the Equinoxes ariſing from the Action of the Sun only. * 
But, the Force of the Moon to move the Sea (and conſequently Eguinoxes ) to that Force of the Sun is proved [Prop. 37. B. 3.) to be as 
4,4815 to 1, whence 14485 2:3 9 20iv: 40% 52” 2 The Preceſſion of the Tguinoxes from the Action of the Moon; and the 
Sum of this and the other Precefſion is g0% o aiv for the Mean annual Preceſſion of the Equinoxes, by the joint Actions of the Moon and 
Sun on the Earth, to move the Eguinoxes z ſuppoſing the Height of the Earth at the Equator to exceed the Height at the Poles by 173 Miles 
only. If the Height of the Earth at the Equator exceeds the Height at the Poles by more than 171 Miles, the terreſtrial Matter will be more 


rare near the Surface, than at the Center of the Earth ; and the Preceſſion of the Equinexes will be increaſed by the greater Exceſs of Height, | 
and diminiſhed by the-greater Rarity of Matter, 
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— oo un oa Go 


Vue Long. Pleiades. | ; Year Long. 1 & Aries: 
In 294 before Chriſt o 299 54/ o Timecbaris, / In 16 12. . 0 279 36! 50% Tycho Brabe, 
1727 fince Chriſt 1 26 10 58 See Sherborne, p. N. 1700 28 59 20 Flamſteed. 
ä — — — | P. 50. 9 — A Ha——— 
Yrs 2021 Diſtance. o 28 16 75 Dif, Motion, Years 99 Diſtance. 1 22 30 Dif. Motion, 
Whence 50 22" a8iv Mean Annual Præceſſion. | 


ce, 50 exactly Mean Annual Præceſſion. 
Rut the celebrated Dr. Bradley, our Aftronomer Royal, has, with great Diligence and Judgment, accurately determined the Quantity of 


this variable Preceſſion through an intire Revolution of the Moon's Node, (performed in 18 Years, 11 Days, 7 Hours and 45 Minutes) on which 


its Variation, as well as that of the Ecliptic Obliguity depends: Being both at a Mean in 35 Long tude of the Node, and at their greateſt and | 
leaſt Quantities in o and 66 Longitude thereof, reſpectively. See Table, p. 33. | 


The famous Mr. Mayer, of Gottingen, in his Aftronomical Tables, deterr. ines from the Paris Obſervations, the mean Equinoctial Præceſſn to be | 
19 24/ 20% for 100 Julian Years, which is at the Mean Rate of 50” 36“% a Year. But from Dr. Bradley's more accurate Obſervations we 


find it to be 10 247. 10” only, in 100 Julian Years, or 50% 30%, a Year that the Fixed Stars go forward of the Equinox, at a Mean Rate, 
or which comes to the ſame Thing, that the Equinex recedes from the Fixed Stars, in thoſe Times, reſpectively. 


The renowned T. Simpſon phyſically finds, on antinewotonian Principles, the Quantity of Preceſſion (ſuppoſing uniform Denſity of the Earth) 
| to be 21” % by the Sun's Force only, (inſtead of 9“ 7” 2oiv) which he artificially deducts from 30%, the Preceſſion, from Newtonion Principles, F 
= by the Sun and Moon's Force, and ſo determines the Preceſſion by the Moon's Force, to hide Miſtake, explode Nerwronian, and eſtabliſh Simp- 
„1% Reaſoning, See p. 33. Miſc, Traci. | 
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* Of the PROGRESSION of the Aphelions and Nodes of the Orbits of the Planets, in Reſpet of the FixzD STaRs, 
3 and of the Progreſſion of the APHEL1LON of the Earth's Orbit. 


Stn Isaac NEwWwæro (Prop. 14. B. 3+) proves (from Prop. 11. B. 1.) that the Aphelions of Planetary Orbits are immoveable, as te 
i kewiſe the Planes of thoſe Orbits, by Prep. 1, fame Book, (That if the Planes are fixed, ſo muſt the Nodes) except fo far as they may be 
a urbed and ſuffer ſome Inequalities by the mutual Actions of the Planets and Comets, in their Revolutions, upon one another: which, how- 
er, produce but ſmall Motions and P 


That the Fixed Stars are immoveable, becauſe they keep the ſame Poſitions to the Apbeliont and Nodes of the Planets. 


pat ſince theſe Stars are liable to no ſenſible Parallar, from the annual Motion of the Earth; they can have no Force. on our Sytem; be- 
Ruſe of their immenſe Diſtances, | 


bat, if they had any Effect upon the Bodies of our Syſtem, yet, by their being diſperſed every where round the Heavens, their contrary At- 
44 actions would deftroy their Mutual Actions, by Prep. 70. B. 1. , 


E: „That, fince the Planets near the Sux, { Mercur y, Venus, the Earth, and Mars) are ſo ſmall, that they cannot act but with little Force on 


| . | | 

1 ach other, therefore their Aphbelions and Nodes muſt remain fixed, except ſo far as they are diſturbed by the Actions of Jupiter, (the greateſt of 
ll the Planets) Saturn, and the higher Bodies. Whence, we find, by the Theory of Gravity, that the Apbelions of the lower Planets move a 

little in Conſequentia, or according to a following Order of. Signs, in reſpe& of the Fixed Stars. | 


That this Motion of the Aphelions of the Planets is in the Seſquiplicate Ratio, or one and half Power (betwixt the ſimple and duplicate 
Ratios) of their ſeveral Diſtances from the Sun. 


That, if the .{pbelicn of Mars, in an 100 Julian Years, Ii carried 43! 20” forward in reſpect of the Fixed Stars, the Aphelions of the Earth, 
of Venus, and of Mercury, 


5 according to the ſaid Seſquiplicate Proportion, will, in an 100 Julian Years, move forward 17! 40%, io! 53", 
4 16”, reſpectively. 

Now, to 10 247 20% 
34. POET ! 1 OR 


* 


Mayer*s Motion of the Fixed Stars beyond the Equinox, 
exuton”s. Motion of the Earth's Apogee beyond them, | in 100 Pulfan Years, 


Sum 1 42 © ion of the Earth's Apogee, beyond the Equinox ; | 
But, to 10 24/ 10% r. Bradley's Sydereal Motion, beyond the E —— | 
Add 17 40 Sir Jſaac Newton's Apogeon Progreſſion beyond the Stars, 


in 100 Julian Years, 

Sum 1 4x, 50 Motion of the .or O's Apogee beyond the Equinox, | 
And, to 19 24 20” Dr. Halley's Sen of Xs. 2 | | 
Add 17 40 Sir Iſaac Newton's Apogeon Progreſſion beyond them, 


[9 
— 


Sum 1 4x © Motion of the Sor O's Apogeon from Equinox, 


adn oats 4 20” Dr. Halley's Motion of Apogee for the ſame Time. Sce his Tables. 
But, as neither of theſe Quantities are found to agree with Obſervation, we have ſetrled the mean 


in 100 Julian Vears. 3 


Motion of O's Apogee at 19. 427 30% from 


he Equinox in 100 Years; being 7 more than by got ou of Gravity, which Sir Iſaac always refers to Obſervation, as the Proof ot Theory, | 
ache Time 140- Years before Chriſi, un's Was in 50 30/ II, 1884 Years, fince- which Time i it has ad- 
anced 33“ to the Calures, which is at the mean Rate of 1 3 5% 30% UN. 1884 = — ime in 1744, it has 


t yearly ; as the Intervals of ſome other Obſervations, looſely taken, aſcertain. 
being Quantities deduced from ſeveral remote Obſervations ſhews the Motion of the Sun's Apogee to be, as we have 
before determined it, 61“ 30”, a Year: ſo ſmall a Motion of the Earth's A 


a helion, in reſpect of the Stars, diſtinguiſhed from the Preceſſion 
| pf the Equinox, being hard to determine by the phyſical Laws of Gravity nag, ad , 8 fi | 
V5 PIT &- fe db —ä — 
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But a Mean being taken of the 
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the contrary. 


rection to the rea/ Motions of the Earth. 


and conſequently Points of the Equinoxes, to move retrograde. 


the Moon. » 


follows, that the Quantity of the Preceſſion of the Equinoxes, reſulting from the combined Gravitation o 


Rules for determining the QUanTiTY of PRECEs810n, NUTATION, and CHANGES, thereby, of DECLINAT0), 


N. B. The Decreaſe of Inclination of the Equator to the Ecliptic, from the & in the Beginning of M, is proportional to the verſed Sine of 
{the Node's preſent Diſtance, from M. | 
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Vibe IntauaLtTIES of the EaxTH's MoTrons, cauſed by the Gravitation of the Moon. 


Whence are produced the Preceſſion of the Equinoxes, Nutation, and different Motion of the Earth's Axis ; and alſo Change of the Ecliptic Ol 


liquity. 
TH the Earth had no Moon, it would only be impreſſed with a Central Force towards the Sun. But being attended with a Moon, gravitating 
towards it, the Earth's Motion, round the Sun, is thereby changed and accelerated from the Moon's Reaction, when the Moon is retarded, and 


Theſe Inequalities, in the Earth's Motion, are inſenſible, in reſpect of the Sun, whoſe apparent Motions are ever equal, and in contrary Di- 


the Moon went round the Sun at the ſame Diftance, and in like Manner, as it goes about the Earth, the er ſeen from the Earth would 
then appear, at leaſt, 275 Times leſs than they appear at preſent. And the Moon's Inequality, 20 41/, cauſed by her Combination of 
Gravity towards the Sun and Earth, would then appear not above 3 5% very difficult to be obſerved, Beſides, the Inequalities, cauſed by the 
» „in the &'s Motion, cannot be near ſo conſiderable as the Inequalities of the Moon's Motion; becauſe the Earth is about 50 Times bigger 
an the ); and therefore the Inequalities cauſed in the Q's Motions, by the Gravitation of the Moon, will be almoſt mperceptible with re- 
gard to the Sun, and conſequently the reciprocal Gravitations of the Earth and Moon, can no more affect the Computation of the true Place of 
the Earth, ſeen from the Sun, (or of the Sun's true Place ſeen from the Earth) than if the Earth had no ), or Satellite, 
Nevertheleſs, The Moon's Gravitation towards the Earth, acting on the Earth's Spberoidal Figure, produce two very ſenſible Effects. The one 
the — flowing of the Tide ; the other a Variation of the Planes of the Ecliptic and Eguator: caufing the Interſections of thoſe Planes, 


For, the Moon's Orbit being inclined about 50 g/ to the Ecliptic, and its aſcending dd making a Revolution in about 18 Years, through 


When the Moon's aſcending S coincides with the firſt Point of Aries, which is the aſcending Node of the Equator, then the Inclination of the 
Moon's Orbit to the Plane of the Equator will be the Sum of 5, and 23%} 2804; but when the aſcending Node meets with the firſt 
Point of Libra, or deſcending Node of rhe Equator, then the Moon's Orbit will be inclined to the Earth's Equator by only the Difference of 
23 and 59 = 184. Therefore the Inclination of the Meon's Orbit to the Plane of the Ecliptic; increaſes, in about 9 Years, 189] 
to 287 ; and decreaſes from 284 to 183 in about 9 Years, more; when a Revolution of the Moon's Node is compleated, 


The Moon's Vicinity to ua-is the Reaſon of theſe Inequalities being ſeen from the Earth. For, if 


the Signs of the Ecliptic, it follows, that the Inclination of the Moon's Orbit is continually changing its Poſition with the terrefirial Equator, | 


Were the Earth an homogeneous Sphere, its central Force towards the Sus and Moon would cauſe no Change in the Poſition of its Axis, on 
which it revolves: But its Figure being a flatted Sphere. next its Poles (reſembling a Spheroid generated by the Rotation of an Ellipfis on its 
leſs Axis) its Matter is raiſed or accumulated about the Equator, whereon the Sun and Moon acting obliquely, its Equinoxes are made to re- 
—— and its Ecliptic Obliquity drawn to a nearer and nearer Coincidence with the Equator: befides having a periodical Variation with the 

oon's Node, ' 8 
For, ſuppoſe the Exceſs of the Spheroidal Matter, above the Spherical, to be collected about the Earth's Equator into a Ring, adhering to the 
Plane of the globular Earth, inſcribed in the Spheroidal-one, the two Points where this Ring interſects the Plane of the Ecliptic, or the two 
terreſtrial Nodes, are the Points of Arics and Libra. Let all the Particles of Matter, of which the ſaid protuberant = is compoſed, be confider- 
ed as ſo many little Moons, ( See Newtonian Princip. B. 1. Prop. lxvi. Cor. 20.) revolving about the Earth in the ſame Space of Time. as tho 
Points of its Surface revolves, wiz. in 24d 56m 45 ; then the ſuppoſed Ring of Moons will be affected by 3 Central Forces of Gravity, 

The If infinitely great in reſpect of the other two, is the Gravity towards the Earth'i Center, 

The 2d is their Gravitation towards the real Moon, in the Heavens. | 
' The 3d their Gravitation towards the Sun, the weakeſt of the three Forces ; the Sun being vaſtly farther from the Earth than the Eirth is from 


By combining the r of theſe Forces with each of the other, it follows, , f 

That the Nodes of the Ring. muſt akvays tend to move retrograde; and therefore the Line vobere the Planes of the terrefirial Equator and Ecliptic 

interſect, muſt alſo tend to move retrograde; cauſing a Preceſſion of the Points of the Equinoxes, : 

Now, becauſe the Plane of the EZ/ipric, wherein the Sun is fituated, always es an . of about 2 7. with the Plane of the Equator, it 
the aforeſaid Ring, about the Earth; 

and its Gravitation towards the Sun, is apparently equal at each of the O's periodical Revolutions: Sir Iſaac Newton making it g# 7% aiv, ari- 


fing from the Force of the Sun only. e 
But the Inclination of the 's Orbit to the Plane of the Equator, being ſometimes 1804, and at other Times 2894, the Retrogradation on 


Cauſes, varies during a. Period of about 18 Years ; being greateſt, or about 38“ in a Year, when the J's aſcending Q is in M, and leaſt, or 
about 43“ in a Year, when her Node is in . The mean Preceſſion is t tf in a Year, when the Moon's Node is in 95 or bf. 
Hence, it appears, that the Inchination of the ſaid Ring, and conſequently of the Plane of the Ecliptic to that of the Equator, muſt be ſub- 


zoben in the oppoſite Sign of &. 


1 _” — — 


9 * — 9 


and RicuT ASCENSION, in reſpect of the STARs. According to Table, p. 33. 


To find the preſent Equation of Pxxcxs810N ? 3 
As Rad. is to Sine 9's Diſtance from the neareſt Equinoctial Point, ſo is the Eguation ef Preceſſion to the preſent Equation, fought. 
To be added to the Mean Preceſſion when the aſcending Q Y is in any of 6 Southern Signs, but to be ſubtrated therefrom, when in 
any of the 6 Northern Signs, 


the Mean and true Inclination will be, as the Difference between the verſed Sine of the Q's preſent from VP, and the verſed Sine of 


1 


1g9oP. That 1s, As Coſine of Node“ e Diſtance from . Therefore, 


Whence, the ſaid Inclination will be in its mean, Quantity when the Q is in the Solſice of 93 or by Query Difference between 
iſtance 


—_—_— WA — — m.. ——_— WY hn — — _— . — _—_ a i „ 4 


7. 


the Nodes of the ſaid Ring, or Preceſſion of the Equinoxes, from the Ring's combined Gravity towards the Earth and Moon, muſt vary in| | 2" 's | 
Quantity: being greateſt when the Z. of Inclination is greateſt, and the contrary. Hence, The Preceſſion of the Equinoxes, from theſe tws'| | 44 ; 


ject to a pericdical Variation : Their Variation from the Sun's Action being too ſmall for Obſervation. But the Variations from the Moon's 4 . 
Action are apparent. For, the Obliquity of the Ecliptic is ebſerwed ta be ſenſibly greater, oben the Moon's aſcending Q is in M, and ſenſibly leſs] | 4 
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RULES for determining the QUANTITY of PRECESSION, NUTATION, . 


4111. ad NAVIGATOR, 133 


? Th find the Nutation at Time ? {1h | 8 | y 8 | 8 
As Radius is to the Cofine of the Node s Diftance from the neareft Equino#ial Point, ſo is the greateſs Nutation (or Equation of Ecliptic Obliguity) 
ent Nutation. | | : 
72 2440 to the Mean Obliquity of the pune when the Node is in any of the 6 aſcending 'Signs hf, , N, V, BY, U, but to 
be ſubtrafied therefrom, when the Node is any of the 6 deſcending Signs , N, Wh, &, M, T. | | 
To. find the Cnancs of a Star's DxctinaTtION and Right Aſcenſion, arifing 2 the Nutation of the Earth's Ax? 
At Radius is to the Sine of the Star's Right Aſcenſion, ſo is the Nutation (or given Change of the Equator's Inclination to the Ecliptic) to the 
| Change of the Star's Declination cauſed by that Nutation. And, At Cotang. of the Star"s Declination is to the Cofine of its Right Aſcenſion, ſo is 
4 the Nutation in the Table, to-the Change of the Stars Right Aſcenſion anſruerable. ' - 


To find the CHANGE of the Star's DzcrLInATION and Right Aſcenſion, ariſing from the Preceſſion of the Equinox ? 

A. Coſecant of Obliquity of the Eeliptie is to the Cofine of the Star's Right Aſcenſion, ſo is the Precefſion of the 1 (or Change of the 
Star's Longitude) t the Change of the Star's Declination cauſed Preceſſion. And, As the Cofine of the Star's Declination is to the Cotang. 
of the Ang of Poſition, ſo is t of Declination (found by the lat Proportion) to the Change of the Right Aſcenſion, anſwerable. Whic 
Changes of Declination and Right Aſcenſion are additive or ſubtrafive according to the Nature of the ination and Right Aſcenſion, 
2 which they vary. | 


N. B. When the Preceſſion, in the ſecond foregoipg Caſe, amounts to ſome Minutes, the Mean Right Aſcenfion muſt be uſed at the Middle 
F the Interval to make the Concluſion exact. For though the given Right Aſcenſion of the Interval may be ſufficient for the Purpoſe in com- 
mon Caſes, without the Trouble of a Computation for the middle Time, yet where the greateſt Accuracy is required, the Operation muſt be 
ted ; orthe mean Reſult taken of a Number of Operations. See Miſc, Tracts. | 

| r A ſmall Motion of Nutation and Preceſſion (ſee the ſaid Tra#s) ariſes from the Moon's Declination. The greateſt Quantity of which is to the 
* greateſt Quantity of that depending on the Sun, in a Ratio compounded of the Ratio of the Denſities of the two Bodies, that of their periodic Times, 
1 and that of the Sines of the Inclination of their reſpectiue Orbits to the Plane of the Equator, nearly; amounting in no Circumſtance to more than 
{1 1 of a Second. And, there is another Nutation and Preceſſion ariſing from more than all that have been conſidered by the ſame celebrated Au- 
thor z being the mean Reſult of a Number of Operations, to be explained farther on. . 
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0 83LIQGQUITY f te ECEI TI. 
| To amtes the Ont1avity of the EerryTic with the EquaTOR, from OnsxRvATION. | | | 
It is always equal to the Sun's greateſt Declination, in either of. the Tropics, Therefore, | 


3 ore nr 


2 RurE 1. The Difference taken herwoeen the Sun's Meridian Altitude, on either Day of the Solſtice, and the Height of the caleflial Equator at | 
„Place of Obſervation, auill be nearly equal to the Sun's greateft Declination, or Obliquity of the Ecliptic, required. { bit 
nor u. 7h Sun; Meridian Altitude being taken, at each Tropic, or Solftice, the Difference of theſe two Altieder coil be correftly equat 1 
e Diſtance of the two Tropics z the half of which Diſtance wwill be the true Diſlance of each Trepie from the Equator, correctiy equal ro the wi! 
pee 0bliguity, required. IS 4 
| EXAMPLES. i 
Obſervation. The Sun's Meridian Altitude at the Winter Soſfice, 1743, obſerved at Paris « » » +» » « 272 4& 7% It 
y Page 2. Height of the celeſtial Equator, at Paris, (Lat. being TTT $3. 
| NIE THE Ecliptie Obliquity, The Difference 23" 2 Th. 
ad Obſervatien,. The Sun's Meridian Altitude, at the Summer Solftice, 1744, obſerved at Paris ff P0007 51% on : — — N. 
| | we | Height of the Equator at Paris, as before , . . ile: 6. 9, 14 
; 4 Ecliptic Obliquity, nearly, The Diff, 3 1 
Or, 1ſt Meridien Altitude 1 LO AS: | Former Diff,” , 1 f 
' 24 Meridian Altitude ' 64 7 17 — | 
| Sum , « 46 57 10 | LPT! 
Diff, 46 = I Mean Ecliptic Obliquity correct iy. . - . » Half, , 3 28 1 | 
4. The Fele. Oby, 23 28 35, correftly, as before. ; ig IP PRI two 8 . wn l 


N. B. This Mean Quantity of the E ptic Obliguity is found to decreaſe : than 1 Min. 9 @ Degree in a Centu beſides baving a periodical Va- | I 
riation of 13”, in a Revolution of the — 8 1 from its — Obliquity of 39”, the P 8 being in M, 1 239 28/0 2%, its 1 
Leaf, l. G 5 and fo L of hed Testes, according to Table, p. 33. | | 1 
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Die SYDEREAL. and SOLAR Dar. by 


THE Rotation of the Earth, on its own Auis to the Left, or Eaſterly, being uniform, (cauſing an apparent uniform 
Revolution of the fixed Stars, about the Earth, to the Right, or Weſterly) is the :egual Meaſure of Time. * | 
For, the Diameter of the Earth's Orbit being but a Point in Proportion to the immenſe Diſtance of the fred Stars, 
heir. Poſition cannot be altered to us by any other Motion of the Earth than that of its Rotation on its own Axis, 
cept. a {mall apparent Change cauſed by the progreſſive Motion of Light, and of che Earth, in its Orbit. 
\nd therefore the real Rotation Eaſterly of the ſame Point, or Meridian of the Earth, to the ſame fixed Point in the 
eavens, (or the apparent Revolution, Weſterly, of the ſame fixed Star, to the fame Spot, or Meridian, of the 
Earth) through an entire Revolution, ir afryays the equal Meaſure of what is called the Sydereal Day. | 
But, the Farth having an accelerated or retarded Motion, through its Orbit, to the Left, round the Sun, and a 
Rotation the ſame Way, or to the Left, on its Axis, cauſes an apparent Motion of the Sun to the Right. The Interval 
of theſe two Motions (real ur apparent) at the Sun's next Return to the ſame Meridian, is what the A/tronomier: call ih 
Afronomical, or mean Solar Day, which they make to begin and end at Noon. For if they reckoned it to begin and| 
nd from and to any other Time of the Day, (as from and to Mornivg or Evening) the Inequalities of the ſolar Day, | 
ould be much greater, on Account of the Iacreaſe and Decreaſe of art ficial Days... And the Sun being the bigger 
Ligbt, and the Stars revolving in Succeſlion through the Year, the { ar Day, for that Reaſon, is ſound more conve. 
nient than the /ydereal, for the common Meaſure of Time: WH ET: | | 
If the Sun had no other apparent Motion than that of its diurnal Revolution round the Earth, it would, every Day 
appear to deſcribe the ſame Parallel, through the Heavens, (from Riſing to Setting) and be accompanied with the 
ſame fixed Stars at its Return to the ſame Meridian. But by the Earth's rogreſſion in its. Orbit, as before deſcribed, 
the Sun, every Day, appears to be removed as much to the Left, or Eaſtward, of the Sur's Place on the former Day, 
as the Earth Has reany ne ; the Orbit or Edliptic.” And therefore, apparenth, 
the Sun returns to the ſame Meridian eaeh Day, about 5g 84 (the Earthig mean diurnal Motion in right Aſcenſion) later 
{than on the former Day, or Return of the ſame fixed Star 


to the ſame Meridian, For the Stars appear 
each Day, about 597 8”, (or 445 Part of a Revolution) of the Sun. 71, $4.34 * robin ne 
N | Hence 1 mean aſtronomical or ſolar Day is meaſured by the Sum of 1 Revolution of the Earth on its His, and 
if 1 ö ; 1835 Part of another Revolution, = 365® +.59/ 8", OR | 3 
An ASTRONOMICAL or SOLAR DAY, AT att Times, 
L accurately meaſurad by the Sum of . o of \the.iguator,, and. an Arc of the 'Equi tor correſpondent ſoondent to the Are of 1571 
1 by the wm, = Sun —— in that 8.1 e. 1 + Dif. R. A. in that 1 

For, when the Earth has deſcribed a Revolution of 360 to the fixed Stars, on its own Axis, it muſt ſtill revolve 
the L, that Day, as much as its annual Departure in R. A. the /ame Way in its Orbit, to bring the Meridian of the 
Earth under the Sun; then apparent) removed to the Left, or Eaſtward, as much as the Barth has advanced in the 
{contrary Part of her elliptic Orbit. | n ons regs f 
Te like is-alſo evident iy abe apparent Metion of the Sun and Stars exhibited on the cœliſtial Globes. 

Therefore, if a. fixed Star comes to the Meridian with the Sun, at Noon, the fame” fixed Sine, aſter one Month 
iz of a Year, will come to the ſame Meridian exudly Y of 24 Hours, or 2 Hours, ſooner, and ſo, in Proportion = 
for ariy Number of Months after. In 6 Months, or Half a Year, it will come te the Meridian at Midnight, 12 Hourd "n_ 
precec1ng the Sun; and in 365 Days, being almoſt a folar Year, it will come to the Meridian about one Day ſooner] nl 
or-nearlz--return to it again with the Sun; in which laſt Izterva/, the ſame fixed Star will: have return to the] 
Meridian about- Times, or made nearly that Number of Revolutions o 365 Returns to the Meridian, 

Revolutions, of the Sun. | . W 
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E Hence. 3058 Rev 23 36/3“ 56 30 ße, Se. = Time af 1 Revolution. of the Earth or fad de 
being nearly the Quantity of the Sydereal Day, in was ſolar Time, but not correctly. Ses Fergus | 

(P. 95. 96) erroneouſly making 366 Sydereal Revolutions, exactly, in 365 ſolar Days. | * | | 
The above Computation does not conſider the Earth's Motion (or *un's apparently) through the whole Orbit, ot 

Ecliptic in right Aſcenſion; but only provides for 365 Days of a Revolution. Therefore the compleat Year muſt be 

divided by i - +1, my 9 gained in that Time, for the correcter Length of the Haereal Day. | 

365.2423006021 Days. h 

Hence, "562423006021 Rev © 29972095617 Day = 23" 56m 4* 5th 264, We, correfter Time of tht 


SYDEREAL DAY. 0 0 9% ˙ „ „„ „ » . 4 SS 2 <4 4 
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1 Or, As 365 D.. 243006021 :; 360 paſſed over in R. A. :: 1 D.: 590.1388236, c. 
8 


8 


As 360 ＋ 691388236 = 360. 98564706 4 nt diurnal Mot. O: 24 * TR ORE RES 
Nou, * 3609 9 g t diurnal Mot. 364 EF my S 4X35 4 6} '6 $550 * 4 p 22 9344696, Se. 
The SyvDEREAL Dar, in mean Solar Time, as before, 23" 56" 4* 5h 267, He. 
= Hence, any fixed Star comes to the Meridian . by . . 35 85 34 3400 


PR” 25 3 Night, ſooner than on the former Night | 
| | 3 | ; [Time by a regulated Chth. 
N. B. A a Turn of the Earth on its Axis meaſures one ſydertal Day, there muſt be one Turn, or Haereal Day more, in 
the-Conrfe of the Farrirrhyough Ber Orbit, than the Number of ſolar Days in which That Courſe is conipleated, whatever 
Number thoſe Days may be. And the ſame holds'4vith reſtect to any other Planet revolving on its Axis to the Stars, and the 
Number of Days in which it goes through its Orbit. | 


| The SYDBREAL Day deduced correct iy. 


| Fo Nig ai fy | 24006 | : QT 

| A. ftereal Year, or Revolution of the Sun with the /ame Star, or O à &, is not till 365 D* .2565 32906 (becauſe 
the Stars go forward 50% 30% a Year) conſequently, the Number of ſydereal diurnal Revolutions of that Star to the 
ſame Meridian, in that Time 366.2565 329006. „ ck ne | T4 
365.2565 32906 Days. 

| Whence, 368.2565 32966 Rer. 9972695733 Day. 


| The SrokREAL Day, in mean Sblar Time, = 23* 5 4* gf 5gfo 1ofi, We. correctly. 
Hence, any fixed Star comes to the ſame Meridian each Wy El | 
| Night, ſooner than on the former Night, correctly, 8 by ks it 55 54" 70% his Time by a "Folk 
„ One apparent Revolution of the . Sun to the Meridian will-be 3 by a Planet mowing round him; in the ſame Manner 
that a Traveller would loſe a Day going round the Earth the ſame Way with the apparent Motion of the Sun. Who <vould 
reckon one Day leſi at his Return than the Inhabitants remaining at the Place of his Setting out; whatever Number of Days, 
or Time, he took to go round the Earth. | | - 
Hence, the Number of ſolar Days that any Planet takes to go round the Sun in its Orbit, will be always 1 leſs than 
Ithe Number of Hdereal Days, or Revolutions, of that Planet to the ſame fixed Star, in that Time. And if the Earth 
rnd but once round its Axis in a Year, the /ame Way that it goes round the Sun in its Orbit, there would be 
4 | 
che Moon keeps the ſame Face towards us by turning once round her Axis while ſhe-goes once round the Earth. 
_ Ti: Tess, Page 21, is ed for the Regulation of Clocks and Watches, it ſhews the Difference in Succeſſion, 
j between a Number of /olar and fydereal Days. The Difference between 1 /o/ar and 1 fydereal Day is ſhewn to be 


=” 55* 54, as aforepoing, that the fixed Stars daily accelerate, or come to the Meridian ſooner each Night 
4 a bn the Night before, 8, Un fx 4 , * 


| | | 3 | | ©. 4..." To. regulate a CLock or Waren. 3 
I 282 a ſmall Hole, in a Window- Shutter, or in a Piece of Metal fixed to a Window, you obſerve at what 
Time any St | 
obſerve the ſame Star vaniſh or diſappear the Night following 3 Minutes, 56 Seconds, ſooner, by the Clock or 
Watch, and on the Secund Night 7 Minutes, 52 Seconds, ſboner; the Third Night 11 Minutes, 48 Seconds, /ooner, 
and ſo on every Night, ſooner, in that Proportion, for ſeveral Days, according to the Table, in Page 21. of theStars 
Acceleration, then the Click or Watch will be found to go true, according to mean or unifirm Time. Otherwiſe, it muſt 
Abe altered to go by that Rule, and may be regulated by it to Sa a Second of Time, 1 a 


1 


_— 


Meaſure of the dereal Day, it will ſhew you the different Hueguuliey of the „lar Day from Noon to Noon; to be 
[ſometimes greater and ſometimes leſs than 24 Hours by the Clock. The Time by a regulated Clock, and that by a 
true Sun- Dial will never be the ſame, except about Atril 15, June 16, Augft 31, and December 24, each Year. * 


Time by the Clock, from December 24 to April 15; and, from thence, till June 16, faſter; from thence to Auguſt 


* 1 — — — — 


continual Day on that Side of the Earth next the Sun at its IG out, and continual Night on the oppoſite Side: As 


r diſappears or vaniſhes behind a Chinmey, or Corner of a. Houſe, at a ſhort Diftance, and you further | 


The T:ie-meaſurer being thus well regulated according to the uniform Motion of the Earth on its Axis, or equal | 


by the equal Movement of the Machine, all the Year, the unequal Time by the Sun will be found flower than the | 


| 


. 


1, ſlower; and thence t than the 81 1, 3 ; UF 
31. —— to December 24, faſter than the Clock: The Sun $ Time — the unegua Motion. 
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|| -MEASURE of TIME. 
| {but are not the Days, 


| for Longitudeorfly. 
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2 TEX ' — hk a 12 — — Si SETR DIE LL LENT TELE! TE | 
N. B. The foregoing Days are thoſe, on which the equal and unequal Movements meet, or ſhew the ſame Time; 
4 the Sun's equal and true Motion is alike, for 24 Hours, hereafter mm. | 3 

The EquaTion-TazLEs, at ba 19 and 20, exactly ſhew the Difference between the Time by the Sun, and that by 
moving Clock, for the Year. Eſpecially the Table at Page 19, giving that Equation readily from the Sun's Place, 


The Longitude of the fixed Stars being hnown, when any Star, whoſe Relation to the Ecliptic is known, comes to f 
Meridian at Midnight, the S Place, or Longitude, in the Ecliptic being then oppofite to the Paint of the Ecliptic coming 
to the Meridian, will be alſo known. # 15 


— — — — — — — — 
EQUATION ff TIME. 


Max and Txur Dars. 


TO meaſure Time by a Chck two Sorts of Time or Days muſt be neceſſarily diſtinguiſhed, | 

The one true or apparent, known by the Interval between the Infant of the Sun's on; paſſing the Meridian, and 
chat of its next Return to the ſame Meridian. | | = 

The other, a mean Day, or Time, known by the Interval from one Noon to the ext, ſuch as would be 4 

obſerved, if the Sun's Motion was aniferm like that of the Equator. = 
Mean Time is ſhewn by well regulated Clocks; and true Time is deduced from Obſervations of the Sun. 1 
The true and mean Bay are each divided into 24 Hours, or 86400 Seconds of Time. The Meaſure of the in| Wl 
Day, is the Sum of 3609 of the Equator, and 59/ 8”, annual Motion in R. A. paſſing under the Meridian; which 
{divided by 86400, gives 15/ 28". paſſing under the Meridian in each Second of Time. 6 
The Meaſure of the true Day is the Sum of 360% of the Equator, and the Motion or Increaſe of right Aſcenſion fe * 


umme 


N — — — 


that Day. a => 

When the Sun is in Apogee, about June 30, Leap-Year, its Motion in R. A. in a Day, is about 1® 2/6”; therefor YG 
| 3612 6# is then the Meaſure of the true Day. Say, As 3600 59 8" : 24" mean Time :: 361 2/64 ; 24) O1 
true Time, correſponding ; the true Day being then 12 _ than the mean Day. ® 

The true and mean Day are of equal Length when the Sun's Increaſe of R. A. is 59/87 for a Day; happening abou ll 
February 10, May 15, Ju 26, November 2. Leap-Year, N. S. 2 
| The above Days reſpe only the mean Length of the ſolar Days, when the mean and true Motion of the Sun, for 24 H 

is alike, or the Clock ( going ſometimes 1 5 and ſometimes after the Sun) marks nearly the ſame Difference of Time, or is\ 
{no Increaſe for a Day ; he Difference between the Clock and Sun-Dial at 12, being nearly the ſame as at all other Tim! 
lof the Day. Theſe Days are diſtinguiſbed from the Days before obſerved, on which the Time marked by the Check, pain 
-er. N before and after the Sun, meet with Noon, or 12, marked by the Sun, moving unequally, 

The Check and Sun-Dial on thoſe Days (April 15, June 16, Auguſt 31, and December 24) go nearly together, «| 
ike” the ſame Time for 24 Hours. At other Times of the Year there is a conſiderable Difference between the tne 
Noon, or Inſtant, of the Sun's Center paſſing the Meridian, and the mean Noon, or Inſtant, that the Sun's Cents! 
{would have paſſed it, had its Motion in R. A, continued uniform, from any one of thoſe laſt mentioned Days. 4Z 

The Differences of each mean and correſponding true Day, ſucceſſively, through the Year, from any one Day oft! 
Year, accumulate infenfibly ; yet, at the End of many Days, form a confiderable Variation between the Tin | 
of the Day, by the Clock, (going equally from the ſame Time of the Day or Noon by the Sun) and Time of tf 
Day, by e Motion of the Sun. This Difference, or Equation, from whatever Epocha, at Noon, or Tin 
of the Day by the Sun, the mean Movement begins its Reckoning, is at all Times, ſucceſſively, equal to the Difim 
between the Sun s mean Place, and its true right Aſcenſion, reduced to Time. For the Sun's mean Place would be advancap 
as far in the Equator, as in the Ecliptic, by uniform Motion, and conſequently the Difference between that Diſtanc 4 1 
and the true R. A. in the Equator, is the Arc of Equation between mean and true Time; being the very Princip: u 
which the Difference between the mean and true Time depends. But if the Sun's mean Progreſs in R. A. or vi 
Earth's Rotation on its Axis, be not uniform, this Equation of natural Days muſt be defetive. A 

The aforeſaid Arc of Equation of Time js reducible to two Ares; one of which is the Difference of the tru: Pla 
of the Sun and its R. A. and the other is the Difference of the true and mean Place of the Sun, and therefore the Sun N 
Difference, of which Arcs, converted into Time, will produce the Equation of Time, on its firſt Principles. of 

Tycho had a Suſpicion of the Acceleration or Retardation of the Earth's Motion on its Axis, and was for ballanci 
he Part of the forementioned Equation of the Difference between the Sun's true and mean Place, (depending on 
| {5un's mean Anomaly) by only uling the other Part of the Equation or Difference between the Sun's true Place 1 

right Aſcenſion, (depending on the ecliptic Obliquity) which he called the Zmpyricz becauſe it ſerved him to 
by Calculation, the Eclip/es he had obſerved. 
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| * Day of the Year. 
y Waſlage through the Meridian, to its next Return to the ſame Meridian, as before obſer ved. What its Return exceeds 
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EQUATION ff TIME. 
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ITS | 

Street imagined that this ſuppoſed Inequality of the Earth's Rotation, or firſt Mover, was compenſated, by making 
Uſe of the Part of Equation negletted by Tycho, under a contrary Title, or Sign, as he has given it in his Afronomia 
Carolina ; though we find no Reaſon for any Inequality of the Earth's Rotation. 

Beſides the common Equation of Time, giviog the Hour by the Clock when it is Noon by the Sun, for each Day 
of the Year, there is annually publiſhed, (in an excellent Ephemeris, intitled the Connoiſſance des Temps, by Monſicur 
Miraldi, of France, ſent for into England for Want of Aſtronomy being more encouraged among us) another Equation 
of Chel Tine, correſpondent to the Increaſe of Time by the Sun. This /aft Equation 8 N its Epocha with the Time by 
the Sun, November 2, when the equal and true Motion of the Sun for a Day is alike : and not from the common 
Epocha's, of April 15, June 16, Auguft 31, or December 24, when the Sun and Clock mark the ſame Time, It ſhews 
the Increaſe, or Difference, of Clock-Time from Nowember 2, for each Day of the Year, correſpondent to the 'Time 
by the Sun, The Diference of any two of which Increaſes, for any two Days of the Year, ſhews the Increaſe or 
Decreaſe of Chck-Time, correctly, correſpondent to the Increaſe or Decreale of Time by the Sun in that Interval. 
This Fquation is exadtly conformable to the other common Equation of Time, and its Increaſe and Decreaſe in the ſame 
nterval. | 
. EXAMPLE. O, November 2, (the Epocha of the increaſing Chock-Time Equation) Noon by the Sun, according to the 
common Equation of Time, is at 11 43" 51* by aCleck, awell regulated; and therefore this Clock being ſet at 12, on the 
ſame Day, when it is 12 or Noon by the Sun; it æauill continue to go 16® 95 forward of correct mean Time, each Day round 
the Year. 

Required the Increaſe of Clock-Time, correſpondent to the Sun's Time, from November 12, (1 after Leap-Year) Yo 
December 10 fo/hwwing, and the correct Times by a regulated Chck, when it is Noon by the Sun, on each of th:ſe Days? 


17 A Clock may be 2 * by making it go from its Time of 12 by the Sun, with the Inereaſe or Decreaſe 
| r 


* 


Incr, of Clock-Time Correct M. Noon, 
November 13 © © „ o© of 424 „ 44m 339 
December —— 2 4-4 4 9 37 E 11 53 27 By the 
— — Connoiſſunce 
Increaſe of Clock -Time in that Interval des Temps. 
correſpondent to Time by the Sun. „, an. | 8 24.099, g 
But, Nevembr 12. « 12> om 425 Noon by Clock, from above. 
— 16 q too faſt, 
f 11 44 33 correct mean Noon, by a regulated Clock. 
December 10 12 9 37 Noon by the Clock, from above. 
— 16 9g too faſt. | 


11 53 28 correct mean Neon, by a regulated Clock. 
So for the Reſt. 


F Time, in a Day, or for a longer Interval, according to the EquaTion-TaBLEs of Time felling, fer each 


The other Method of regulating a Clock, is by making it meaſure 23h 56" 4* from the Infant of any Star” 


nat Time it goes too faſt, what it wants, it goes too ſlow, of correct mean Time. 
To find the trueTime, or Noon, by a regulated Clock or Watch ? 
RULE. Obſerve the Time marked by a Ciact, when the Sun's Center is on the Meridian, being the Infant that 
he Sun ceaſes to riſe any higher, and is going to deſcend. Or, you may obſerve the two Times marked by the 
egulated Clock, when the Sun has an equal Altitude in the Fore and After Noon; the Midale of which two In. 
ill be the true Noon marked by the Clock. Whatever the Time, marked by the Clock, is ſhort of or exceeds, 
12, at the true Noon, muſt be added to, or ſubtracted from, the Hours, Minutes and Seconds, marked by the Clock 
at all other Times of the Day, for the apparent or true Time, by the Sun, required. 
EXAMPLE. Let the Time of obſerving a given Altitude of the Sun, marked by the Clock, in the Forenoon, be gh 20 34*, 


end the Time of obſerving the ſame Altitude on the Afternoon be 2 59® 36*, required, from thence, the Time marked by the 
lack whenit is Noon, 5 the Sun ? 


Time 1ſt Obſervation , , , . gÞ 20m 345 — 
a A @:; 


— 


uſt Obſervation , 2 39 26 before 12. 
Time, 2d Obſervation , . . 2 59 36 after 12, 


sum 5 39 2 Interval, 


+ 'ſime 1ſt Obſervation, 
„ %% „ t Time 24 Obſervation. 
Hence, Noon by the Sun, is at . © 10 after 12 by the Clock. 


Which Time muſt be ſubtracted from all other Hours of the Day by the Clock, for the Time apparent by the Sun. ' 


— — — — 
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| _ The Jn/tant_of the Paſſage of à Star. or Planet, over the Meridian, is determined by the like Mernobp or 


orRRESPONDING ALTITUDES. The farther the Sun or Star is from the Meridian, the Faller it aſcends or deſcends, 
und is therefore the fitter for Obſervation, if equal Altitudes can be obſerved. | * 
This Method is of moſt uſe for obſerving the Stars, or Sun in his So/fices, having no Change of Declination in the Inter- 
| va/of the two Obſervations. For, when the Sun has a Change of Declination, whereby it approaches the elevated 
Hole, and #ncrea/es the Meridian Altitude with the Length of Days, and conſequently makes the Afternoon Arc great. 
er than the Forenoon Arc, deſcribed between the ſame Altitudes, then the Mean, between the two oblerved 
inſtants, will be iter than it really happened. And the contrary follows in the Decreaſe of Days: For then the 
| Change of the Sun's Declination being towards the depreſſed Pole, the Mean of the two obſerved Infants will be 
ener than it really was. p | | 
The greateſt Error in the true Time, thus computed, occaſioned by the Sun's Change of Declination, does no: 
exceed 30% Put, to compenſate for that Inaccuracy, we have given a Table for the different Latitudes and Interval. 
between the two Obſervations, exhibiting the Mean [:/tant, or Noen of the Sun, marked by the Clocks, as corre&|; 
is if no Change of the Sun's Declination ever happened. See this Table farther on. 


| Of the NATURE and DIVISION of TIME. 


TiME is the Succeſſion of Duration, meaſured by the Motion, or Change of Place, of the C:/-] ki 

Time meaſured by tial Bodies, in their reſpective Revolutions through their Orbits; particularly, by the apparent 
Motion. Motion of the Sun, or the real Motion of the Earth in its Orbit. And the Stardard M:aſure of 

1 Time to which all other Meaſure thereof refers by Compariſon, is the Mean Solar Near (ſubdi. 
vided into Months, Weeks, Days, Hours, Minutes, and Seconds) during one Revolution of the Earth (or Sun appa- 
rently) through its Orbit. We | | 
The Mean Solar Day, and its Parts, differ from the variable Solar Day (from Noon to Noon) and its Parts, as ha 
been ſhewn before. | | 


v 
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Mean Solar Tear. Revolutions apparent, or real, of the Sun or Earth, in that Time, as derived from the Sur“ 


: 


W 
_" x 
The Mean Solar Year is determined by dividing the Number of Days by the Number of the! 1 | 


Mean Motion. 1 = 

6 D - li v De. Dec. | 43 "Wn 

Thus, — in 100 Julian Years = 365,2423006021, or 3654 gÞ 48= 545 46th 1999 164, Er. L 
100,00210802469, in 100 Julian Years f © 


Length of the Mean Solar Year. See p. 7. | 9 
The Length of the Year between other /ike Points of the Ecliptic differs by many Seconds of Time more or /:/;, 2. 
cording to the following Computations from Dr. Halley's Tables, (See Palladium for 1756) where the Equation | 1 


Time, and Decreaſe of the Sun's Mean Anomaly, for a Revolution to different Points of the Ecliptic are cos.“ 
0 ſidered. 7 
| | rent Time, Eg. of n. Vr. Dif. Length Year, 5 hk 
1 VN March 194 15h ff 30+ | o+ os | 365D» 5b 485 55. = 
14 8 April 19 4 58 33 — 23 365 5 48 32 ; 1 
| I Mey 20 5 55 7 — 49 365 $5 48 6 |. Since the 1 = 
| Dr. Halley's mean So- 2B June 20 14 55 25 | — 6x 41 365 '5 47 54 | Sun's £* | 
Variable Solar Tear. lar Year, 1685 5b 48m „ — 38 365 5 47 57 trance ine 
| 555 nearly, ween the (O en- } np Aug, 22 $ 13 43 — 41 365 5 48 14 the ſane | br. 
| next wernal Equinoxes; { ters > Sept, 22 4 25 34 — 16 365 5 48 39 Sign to te 
1 nearly according to our | m On. 22 12 1 8 368 5 49 3 ſame 818“ 
* | £ Nov. 21 7 53 25 | 9 | 365 5 49. 4 | gain” | 
| Vf Dec. 20 19 57 5 + 40 | 365 5 49 35 
| = Jan. 20 o 26 4 | + 38 | 365 5 49 33 | 
g LX Feb. 18 15 17 10 ＋ 24 ee = 


| 
| NV. B. Though the. Length of the above Mean Afronemical Year is ſometimes determined d 
Mean Aſtronomical the Number of Revolutions betwixt a given Number of So/fices, containing a certain Numb! 
| or Solar Tear, called of Days, on which account the mean Year is commonly called the Tropical Year; yet tte 
| the Tropical Year. Length of the Year ſo determined is properly the Diſtance of Time between the next vera 
| Equinoxes, or Mean Year, before aſcertained, falſely diſtinguiſbed by the Name of Trois 
For, according to the foregoing Computation, the Tropical Year of Cancer is ſeen to be leſs than the Mean Year, b) 0! 
{| Seconds of Time; and the 49 af Year of Capricorn more by 40. Seconds of Time than the Mean Year ; as the Jeu 
of the Autumnal Equinox is ſeen to be 4% than the Year of the Yerna/ Equinox, by about 16 Seconds of Time 
owing to the progreſſive Motion of the Sun's Apogee, and regreflive one (or Preceſſion] of the Equinox, in reſpect of 
the fixed Stars, each Julian Year; making together 1/ 1 50%, ina Julian Year, that the Sun's Apogee goes forward 
os the Equinox. ——— i en 


2 — 
a 


- . 
Hence, 
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[ DIVISION ff TIME. | | | 
Hence, To 3654 5h 48m 54 46th the Solar Mean Year. | 
Near Sydereal Year, Adu 20 29 421, anſwering 50% 30% Mot, 8s in a Year nearly. ; g 
Sum, 365 6 9 24 281, the Sydereal Year, or Time in which the Sun returns to the ſame Star. | 
Cl Again, To 3654 5h 48m 54% 46th, the Mean Year, ' 
Near Anomaliflical Add + » +» +» + 25 5 41, anſwering to 617 50% nearly Mot. © Apog. in a Mean Year, } 
Year. "Mp 1x3 & 807.4 2% 7 
| Sum, 365 6 14 © 27, the Anomaliſtical Year, nearly, or Time in which the Sun returns to the 
| : [ſame Ancmaly, 
Correct But correcily, ; ; 
Sydereal Year, 122 © ©& 27” 19 12iv exactly = Q's Mean Motion ? in 1 Julian Year. 


— 50 30 oo = M. Motion "a Stars 
— $ s 

As Dif, 11 29 59 36 49 12: 365,25 :: 12% : 365,256532906 = 3654 6h gm 24% 26th acfo fi fore, the Length 
[of the Sydereal Ya, or Revolution O a . 


12 © © 27 19 12 Q's M. Motion. 


— 7 1 50 o M. Mot. O's Apog. in 1 Julian Year, 
Ds 


As Dif. 11 29 59 25 29 122 365,25 :: 125 : 365,259727107, c. = 361 u 87 ths 2 e 55 = ate 
ngta 0 e Anomali/;:icat Tear, correctly. 


Correct N. B. The above corred Proportions are neau; there being no Inſtance, that are hade ſeen, in any former 
Anomaliftical Year. Aſtronomy, where the Sydereal and Anomaliflical Tear are corretHy deduced on their true Principles. 
The Time of a Mean Lunar Year is meaſured by twelve Lunations, or Rewelutions, of the 
Moon to the Sun, from any Synodical Conjunction, to the next, of the Moon and Sun. 
Now, a Mean Lunation, or one mean Lunar Month, is thus determined, 


13 45 120 40! 42” 15 oiv = Y's M. Motion 7; ; 

s 12 0 * 27 5. 12 = O's M. Motion | in 1 J Year. 
_ — — — Ds Ds N 
As Dif. 12 4 12 40 14 55 48: 365,25 : : 125 : 29, 530 5908 5119, &c. = 294 12h 44m 3s 2th 480 zzti &c, a Mean Ju- 

[zar Month, or Lunation. 
Twelve Times which == 354 D*.36709021428, or 3544 Sh 48m 365 45th 40fo 15'i fore, the Length of the Mean 
Mean Lunar Year, Lunar Year. 


The civil or political Year conſiſt of a certain Number of Days, according to the Uſage or Cuſtom of any particu- 
lar Nation; of which ſome reckon according to the Days in the Lunar, but moſt according to the Days in the Sular 
ea,. | | 
= The c Solar Year with us contains 365 Days for three Years together, and every frurth Year, commonly called 
01 Z-ap-Year, or Bifextile, contains 366 Days. This Account of Time, or reckoning, by the Year, is called tle 
lian Account, from Julius Cæſar, who firſt inſtituted it, as a Means to make the c/wi/ and corre lar Yrar ard 
BE | its Seaſons keep Pace together. He ordered, in each Leap-Year, the Intercalaty Day, to be added to the 23d cf Je- 
bruary, and for the 23d and 24th of that Month to be reckoned as one Day, which 23d being the 6th of the C./-. d 
of March, and twice reckoned, called Bis ſextus Dies, gave the Name of Bifexti/e to that Year. In our Eng ich Al- 


manacs this Iutercalary Day is added at the End of February, making the 29th Day of that Month, in each B:/-xti/e 
or Leap-Year. 
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Hence, a Mean Julian Year conſiſts of 3654 6b o os oth ofs oft 
But a Mean Solar Year conſiſts of 365 5 48 54 46 19 16 &c, 


Difference, a mean Julian Year is greater than a mean Solar - F 

Or, Time that the Seaſons go datke each Julian Year : . 
Os Or, 365 4, 25 Julian Near. 
J Dec 365, 2423006021 Solar Year, 


„ = 
„076993979 129,997 178091 &Cc. 


5 | ,00,6993999 Difference. 
Or, 12975 230 5m 56˙ 11th 13 251 Kc. or about 1 30 Vears, in which the Seaſons, or Equinoxes, fall back, 
or happen earlier by 1 Day in the Julian Account. 
This falling back of Seaſons cauſing great Confuſion in ſettling the Time of Faſter, according to its original In- 
ſtitution, Pope Gregory XIII. took in Hand to reform the Calendar, in 1582 ; whoſe Example was followed in 
1752, by the Britiſb Parliament. 
In the Time of the Nicene Council, Anno Chriſti 325, the Yernal Equinox is ſaid to have happened (but was ra. 
ther erroneouſly determined) on the '21ſt of March: For, by Halley's Aftronomical Tablis it happened on March the g 
2oth, 11" 25® in the Forenoon ; which, among Aſtronomers, is on March the 19th 23" 25" P. M. and not on che 
21ſt of March, according to Error eftabhfhed. Beſides, we find the Vernal Equinox, according to Halliy, fell on Marc! 
the 9th, 15 54% 30“ apparent Time, in the Year 1756 (See Palladium for that Near) which correſponds with 
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Gregory XIII. firſt ſettled the New S 1582, who called 5th October the 15th for that Year, thereby ſtriking 10 Days 


{after each Biſextile) and not contain 366 Days each, as formerly. Thus he provided for 3 Days, that the Seaſons 


1 Te ROYAL ASTRONOMER 


——_— 


———SIVISTON TIME. 
March the zoth, zu 54" 30%, Morning ; and fell about 44" 215, later in 1752, that Year for which the O14 Seile was 
correfted to correſpond with the new one, or foreign Account of Time, and likewiſe adapted to the Error of the 


Equinex, falling on the 21ft, inſtead of on the 20th of March, as it fell at the Nicene Council, and falls at this Time, 
though the Alteration of our Stile to correſpond with the foreign Account was the principal View. Po 


out of the Calendar. For, dividing 1257 Years ſince the Nicene Council, by 130 Years, in which the Seaſons fall back 
a Day, the Quotient will be above 94 Days, the Seaſons were then fallen back. From hence, 1257 Solar Years, 
ſince the Nicene Council appear to have been compleated, beſides 91 Days, in 1257 Years of the Julian Reckoning; 
for which Reaſon 10 Days loſt in the ſolar Account of Time, were firſt ſtruck out of the Julian Calendar, ſince 
made to correſpond with ſolar Time. | | 
| And to prevent (as much as poſſible) the falling Back of the Seaſons in the Month Days for 
Alteration of Style. the future, and to keep a Conformity between the Gregorian and Solar Account of Time, (the 
one in whole Days, and the other in Days and Parts, to the Year) Pope Gregory farther order. 
ed, that every Fourth Hundred Year, from 1600, ſhould confiſt of 366 Days, as w/ual; but that every Three Hundred 
Years or Centuries, in Succeſſion from even Hundreds, ſhould conſiſt of 365 Days only (fimilar to three ſucceſſive Year; 


tall back in every 400 (inſtead of 390) Years, See p. 30, 31. 
Seaſons fall back but one Day in 5 200 Years. 


130 


5200 


They go forward in 5200 Years, by the Gregorian Account = 9 


| | 200 
For, they fall back in 5200 Years by Julian Account = == 40 Days. 


Difference, they fall back in 5200 Years Gregorian Account 1 Day. 


— PI , 22 1 


| In this New Account of Time, called the GR ECORIAN or New STILE, from Pope Gregery it's Author, the 
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Or, becauſe in 400 Gregorian Account, but 1 Day of the Seaſon's falling back in the Julian Account is conſidered, 


Seaſons fall Back ; and therefore 
Seaſons fall back 1 Day. 


Difference. The Years from Nicene Council to our Alteration of Stile. 1427 


Now, 130 


when the Stile was altered in England. 


ca' ing the 3d of September 1752, the 14th of that Month. This Alteration of Style reduced the Seaſons (with regard i 
the Month Days ) as they ſtood at the Council of Nice: For +427 ſolar Years and 11 Days over are nearly compleated it 


and provided for, which happens in 390 Years, 10 Years, in every 400 Gregorian, are unprovided for, in which the 4 5 
2 | 4 

= = 13, Times 400 Years = 5200 Years Gregorian, as before, in which the = 

Aa 


The Old S:ile was corrected in England to the New, ſor . 175 
| The Year of the Nicene Council . . . q 325 


L = 11 Days, nearly, the Seaſons fall back from the Time of the Nicene Council, to 1752, the Time 


Which 11 Days loſt in the ſolar Account of Time, were ſupplied in the Gregorian Account, in our Calendar, bh 


FE N * 2 ww 4 8 
q COT gt al. a.» =_2 —__ a 2 b | "i 4 | td . bs 
— | 4 a * hs S. _— + _ q , . . 


© 
"2 
me = 
% ; I 5 vp IF "VEN 4 
3 + oe 0 4 


4+» 
zL al 


— 


that Time inſtead of 1427 Vears only, reckoned by the Julian Account. 

| Hence it appears, that reducing the ſame Number of Days into different Years of any Kind, does not give a dif- 
{| ferent Value to thoſe Years in either Account of the ſame Time; which is contrary to common Opinion that thoſe Days 
are loſt, For, whether we reckon the ſame Number of Shillings, in Guineas, at Twenty Shillings and Six Pence, 
for at 21 Shillings each Guinea, the different Number of Guineas by either Account, in the ſame Number of SH 


ind Gregorian Years, 


Of Years. 


| | The civil or common Year, is of different Length, according to the Cuſtom among different 
Civil Year, Nations. Some Nations reckon this Year by the Solar and ſome by the Lunar Motion, 

The Civil Year, in moſt Parts of Europe, contains 365 Days for three Years ſucceflive!, 
lolar., Lunar, 2 common Years, and every 4th Year contains 366 Days, called Leap Year, 0. 

Hextile. | | 

} Theſe Civil Years are called alſo Julian Years, from Julius Cæſar, who added a Day every 4th Year to make 
as he expected) the Civil and Solar Account of Time keep Pace together; and keep the Seaſons, by that Means 
nearly to the ſame Days of the Month. | 
The civ or common lunar Year is likewiſe Complete, or Vacant. The Complete conſiſts of 354 
Complete. Vacant. Days, at the End of which the Year begins again. The Vacant, or Embolimic Year, is that 
| wherein a Month is added to make the Lunar correſpond with the r Account of Time. bY 
this Method, the Fes kept their Account of Time, according to the Lunar Motion. But, by adding no more tha! 
a Month of 30 Days, called Ve. Adar, every third Year, in their Account, it fell Short of the /o/ar Reckoning, " 
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[chat Time, by about 34 Days. 
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Pieces, will have but the ſame Value, fimilar to the ſame Number of Days in a different Number of Solar, 7 
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The firſt Remans uſed the Lunar, Vacant, or Embolimic, Year, as it was ſettled by Romulus the 

Roman Year. _ firſt King, and Founder of Rome, who made it conſiſt of ten Lunar Months, or Lunations, and 
therefore terminated 61 Days ſhort of the folar Year ; by which the Seaſons in the Roman Year 

Vacant, Lunar, were unfixed, and wandering, in the Month days on which they fell: Whence they had a Table 
publiſhed by their High Prieft to appoint the Time of their Spring and other Seaſons, Fulius 

Cæſar, conſidering this Difficulty, reformed the Calendar (as aforeſaid) by making the Year conſiſt of 365 Days and 


Six Hours, reckoning the Hours every fourth Year only, conſiſting of 366 Days. But the Juan Account of Time, 
thus ſtated, required a ſtill farther Correction, by the Equinoxes falling back about a Day in 130 Years, and unfixing 
the Times of the Seaſons, and the Fall of Eafter, and conſequently of the other Feafts thereon depending. There 

fore Pops GREGORY XIII. took the Calendar in Hand, and, in the Year 1582, ordered (as before oblarved) the 
5th of October to be called the _— By this Means he reſtored io Days the Seaſons had retreated, fince the Nicer 

Council, Anno Chriſti 325, and reduced the Julian to the Gregorian Account of Time. Who, by reckoning 3 Days 
eſs in 400 Gregorian Years, for the Time to come, made the civil or political, nearly to keep Pace with the Solar 


_ Of Mors. 
Month. The MonTHs are of two Sorts, aſtronomical and civil, 
Aſtronomical. The aftronomical Month is the Time in which the Moon goes through the Zodiac, and beyond ; 
Civil. and is either periodical or ſynodical. 


The Periodical Month is the Time in which the Moon makes a complete Revolution from any 
Periodical. Point in the Ecliptic to the ſame again, which, at a Mean Rate of Motion, is in 274 7 43" 55, 
| as has been computed, 
The Synedical Month, called alſo a Lunation, is the Interval of Time between two next 
Synodical, Conjunctions of the Moon and Sun, being 294 12" 44® 35, at a mean Rate of Motion, as has 
been computed. 


of Days, alſo Beginning and 8 according to the Cuſtom in different Nations. 
The „rt Month of the Jewi/> Year happened according to the Moon, in our Augu/# and 
September; the Second Jewiſb Month in September and October, &c. O S. 
Autient. The Fir Month of the Egyptian Year began on the 2gth of our Auguſ, O. S. 


The Het Month of the Arabic and Turkis Year began the 16th of our Jh, O. 8. 


Divis1ton of the VEA by the ANTIENTS. 


| The Jewrisn VEAR. The Egyptian \ þ © The Arabic and Turkiſh YEAR. The antient Grecian VE AR, 
n > e el fell on our © Old Greci 
%% Months, 4-4 7 2 Arabian Mtb. xe, 0.8.15 || | Months, 85 8. E 
Hi, . , Aug jept.|30 1| Mubarram . [July 16130 | 1[Hecatombeton | une] July 30 
2|Marchefvan , . Sep. Oct. ag 2|Saphar , . Auguſt 15029 2JMeragit nion Jul Aug [29 
3'Caſles ., . , |OR.|Nov.|30 g\Rabial. . Sept, 3130 | 3|Padromion Aug. Sept. 30 
| 4 Tebeth . . Nov. Dec. 29 4 Rabia II. ct. 1329 [ 4{Pyanepſion. Sept. Oct. 29 
5'Shebat . , , {Dec. Jan. [40 5| Fomada IJ. [Nov. 11130 || 5|/MezmaFerion Oct. Nov. 30 
1 Jan. reb. [29 6| Jomada II. Dec. 11029 || 6[Po/ideon Nov. Dec. Ia 
7\Niſan, or Abib Feb. Mar [30 : 25139 7|Rajab . . Jan. 9130 7jGamelion Dec. | Jan. Io 
IT -- © « Mar.] Apr. 29 S Parmutbi . |March 2-130 8 Sbaſtan Feb. 9 SLHutbreſterion -_ Feb. j29 
ofSivan . « . [Apr.|May 30 Pacbon , April 26130 Ramadan. March 3130 9|E lapheioblion eb. Mar. 30 
10 Tamuæ 5 3 May June 29 10 Payni mn May 26 30 10|\Shawal April ; 29 10} Municbion Mar. Apr, 29 
111490 „ |Juneſſjuly by 11Epriphi . ol 25130 [II Dulbaadab . [May 730 NI bargelion [4pr. [May 30 
D | July Aug. : 9 || x2|/Meſori . . ly 265130 12{Dulbeggia June $j29 I! 12]Schirropborion May June 29 
Days in the Year 454 Epagomenæ, or Days added 5 Days in the Year . . 354 Days in the Year 354 
"In the Fmbolmic Year, after A- : 2 They add 11 Days at the End N. B. We would have inſert- 
dar, they ed a Month called Days in the Year . . 365 [[of each Year to keep the ſamef! ed the Names of Week-Days 
Ve- , 9 2 . Months to the ſame Seaſons, uſed by cach Nation; but want- 
2. 30 | | ed good Authority, 


Common, A common Month is divided into 4 Weeks; of which Kind of Months there are 13, or 52 
Weeks, in a Julian Year; beſides 1 Day over, or 2 in Biſſextile. 


to the Days of the Week, from the Names of the P/anets, which they ſuppoſed to preſide over 


6th Saturn. 


Civil, The Civil Months are limited for the Purpoſe of civil Life; and differ in their Names, Number 


The F/, Month of the Grecian Year happened, 2 to the Moon, in our June and July; the Second in July { 
Sand 4ug/?, Oc. O. S. as ſet down in the following Table, uſeful in antient Aſtronomy. 


| 


| 


Week. A We x is divided into 7 Days, whoſe Names are known. The antient Genti/z; gave Names 


hem. The 1ſt Day of the Week they denominated Sun, the ad Moon, the 3d Mars, 4th Mercury, 5th Jupiter, 
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1 The ROYAL ASTRONO ME R 


Aae 111 which yet would not, ſo well as Noon to begin Time at, anſwer the Purpoſe of Calculation. 


—— „ 3 — = ———— 
| DIVISION T TIME. 
Of Days. 
Day. A Dar is either natural or artificial, in Propriety of Diſtintion; | 
Natural, The Natural Day is divided into-24 Hours, from the ſame to the ſame Time. 
Artificial, The Artificial Day is the Time from the Sun Riſing to the Sun Setting of that Time. 


The Natural Day is Afronomical or Civil. 

Aſtronomical, The Afronomical Day begins at Noon and ends the Noon following. Aſtronomers ſind this 
Limit, of Beginning and Ending Day, fitteſt for their Purpoſe of Computation, by the diurnal 

Revolution of the Sun from Meridian to Meridian. For the Days would be much more wnegual (as was obſerved 
if they begun and terminated at Sun Riſing or Setting, or any other Time of the Sun's diurnal Revolutions, except 


The Britiſh, French, Dutch, Germans, Spaniſh, Portugueſe, and Egyptians, in common Reckoning, begin their Day 
at Midnight, The antient Greeks, Jews, Bohemians, Silefians, and modern 1tahans and Chineſe, did, and now begin 


Day at Sun Setting. | | 
The antient Babylonians, Perfians, Syrians, and modern Greeks, did, and now begin Day at Sun Riſing, according 
to the civil Cuſtom of each Nation. 


of the Clock, prevent their Clocks ſtriking 24, (like the Italian Clocks) at one Time. 


Of Hours. 
Hour, An Hou is divided into 60 Parts called Minutes. 
The Hour is either equal or unequal. | | 
Equal, An equal Hour is the 24th Part of a mean Day, meaſured by a well regulated Clock, o 
Watch. 
Unequal, An wunequal Hour of a natural Day, is meaſured by the Sun's wxzequa/ Motion in the Ec/ He 


inclined to the Equator in an Angle of 23 28/4, while 15, and the r of the Increaſe of B. 
A. for a Day, counted on the Equinoctial, ſucceſſively paſſes the Meridian. 


decreaſe with the Length of Days and Nights. For Length of Jewiſh or unequal Hours, ſee Ladies Diary for firms 9 
Years, by the late Mr. Henry Beighton, F. R. 8. | 1 


| | , Of MINUTES and SECONDs, 
nutte. AMisurz of Time is divided into 60 equal Parts, called Seconds, and each Second is divide! 
Second, into 60 equal Parts called Thirds, and ſo on, in a Sexage/imal Subordination. | 
The Jews, Chaldeans, and Arabians divide the Hour into 1080 equal Parts, or Scrujlz, 
Scruples. containing 18 Times 60; whereby one Minute contains 18 Scruples. 1 


Of CYCLEs, or PERIODS. 


A Cycle, or Period, is a Revolution of Time. 


for finding the Dominical Letter at Sight, accordirg to both Stiles, for any Year before und fince Chriſt. 
he Cycle of the Men, commonly called the Golden Number, is a Revolution of 19 Yea! 
Moon Cycle, in which Interval of Time, according to the Juan Account, (including the 6 odd Hours year!) 
| the Conjunctions, Oppoſitions, and other Aipetts of the Moon with the Sun, are within an Ho: 
and a Hali of the ſame Situation as they were on the ſame Month-days in the preceding Cycle. But, this Cycle | 
interrupted a Day, like the Sun's Cycle, by the common Hundredth Gregorian Year coming between Ser, z. 
A, Jabies farther on, for funding the Golden Number at Sight, according to both Stiles, for any Year before and fire 
Chri/t. | 
| F The InvicTIon-CYCLE is a Revolution of 15 Years, only; uſed by the Roman: for de. 
Indiction. termining the Times of particular Payments by the Subjects to the Republic : Which Cyc/? 
founded by Conftantine, in the Year of Chrift 312. | | 


| 


See Rules for determining the Numbers of each of theſe Cycles, arithmetically, farther cn. 


* 


— 


o 


* 


N. B. The 1talians reckon the natural Day by 24 Hours of the Clock. Other Nations, by reckoning twice twelye| 3 1 


An unequal Hour is otherwiſe the ½ Part of the Artificial Day from Sun Riſing to Setting; and is alſo the ½ Par IF | 
of the Night, from Sun Setting to Riſing, as reckoned by the Fews. "Theſe. unequal or [Fewifh Hours, increa/e and] 


Sun's Cycle; The Cycle of the Sun, or Dominical-Letter-Cycle, is a Revolution of 28 Years, in which 1 * 
Interval of Time, the Days of the Week in the Julian Account return to the ſame Days of t4:\ nl 
Month. And the Sun's Place never varies every 7 Times 4, or 28 Years, above 7 Times 1/5 = 13/ 117, on th. * 1 
ſame Month - day, not 500 in 100 Jullan Years, according to Ferguſon's Altronomy After the Completion of this 6 
the Week days begin the ſame Order over again, with reſpect to the ſame Month. Ays of the Julian Reckoning, 1 
is only interrupted by the common Hundredth Gregorian Vea, coming between See Tables further on, of this Cd * 
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Of the FIXED STARS. 


They are ſo called, becauſe of the Fixed Diſtance they are generally obſerved to keep from one another: Their ap- 
Appear bi, t» parent diurnal Revolution in the Heavens to the Right ariſing only from the Earth's Rotation to the Left on its Aris. 
the naked Sight than They appear of different Magnitudes from their different, but immenſe, Diſtances, at which they are placed, in the 
through a Telgſcape. infinite Space, from our Sight, and are ſeen much bigger by the naked Eye than through a Teleſcope, magnifying 200 
imes, taking off the ſcattered Rays, cauſing a - Radiation or Scintillaon to our Sight; and thereby, ren- 
ders their true Appearance ſo many diſtinct Points of native Light. If the Stars, ſhone with borrowed and not (as they do) with native 
Light, they would be as inviſible without the Uſe of Teleſcopes, as the Satellites of Jupiter, any one of which appear; bigger, when viewed by 
a Teleſcope, than the greateſt of the Fixed Stars. ; 
The Number of Fixed Stars diſcoverable by the naked Eye, in either the Northern or Southern Hemiſphere, exceeds not a Thouſand, while 
they appear, at firſt Sight, to be innumerable; but the Deception is in looking confuſed!ly, and not diſtine#ly, upon them. 
The BRITISH CATALOGUE, confiſting of a large Number of Stars, which: cannot be ſeen without the Help of the Te/eſcope, counts not above 
3000 in both Hemiſphe: es. EDS. ; f ; Tl ANG : ; 
The Light of the Moon to this Earth in the Night-Time, being much ſuperior to the faint glimmering Light of the 
Stars made not to Stars, it follows from, thence, that the Stars were not defigned for giving Light in the Night only; becauſe many more 
than are viſible to the naked Eye require the Help of a Teleſcope to diſcover them. And, as our Sun is ſurrounded with 
a Syſtem of Planets and Comets, which would be inviſible from the neareſt fixed Star, it is probable that every Star is a Sun to 
a remote Syſtem of planetary Bodies, though invitible to us at this Diſtance, This Plurality of innumerable Worlds quite 


conſiſts with the infinite Power, Wiſdom, and Greatneſs of the CREATOR oF ALL WE BEHOLD! 
Ihe Stars on account of their different Appearance, have been diſtributed into Six Claſſes, or Magnitudes ; the 6th be- 


give Light in the 
Night only. 


| Stars of Six Mag- ing the leaſt Magnitude viſible: to the naked Eye. This Drfribution being made long before the Invention of Teleſcopes, 
| nitudes : the reſt Toke thoſe Stars which cannot be ſeen without the Help of that Inſtrument are diſtingulſhed by the Name of Teleſcopic Stars. 
eic Stars. | 


Of CONSTELLATION S. 


"A The Antients, to diſtinguiſh the Stars, divided the Starry Sphere into different Confte/lations, or Collections of Stars, 
Stars readily lnotun. fituated next one another, in the Heavens, by drawing about them the Out-/:res of different Things and Animals, ac- 
cording as they ſuppoſed a Collection of Stars to repreſent, Thole Stars, which could not be brought under any defign- 
ed Forms, were denominated unformed Stars, : ; 

Thoſe Conſtellations, and likewiſe unformed Stars, ate now repreſented on a Celeſtial Globe, by which any particular Star, and its Situation, in 

Reſpect of another, is readily known and diſtinguiſhed, by giving the moſt remarkable Stars the moſt remarkable Places. 
The Number of the arent Conſtellations is 48, and the Number on our modern Globes about 70. On MaxTiNn's Globes, being an Im- 
provement on SN EX's, are inſerted Bayer's Letters. The firſt Letters of the Greek Alphabet are put to dencte the Magnitudes of the Stars in each 


Conſtellation, nearly according to the Order of Magnitude from æ, denoting the Star of the firſt Magnitude ; B denoting that of the ſecond, &c. wwhere- 
by the particular Mignitudes, and Names of the Stars are as truly defined and diſtinguiſhed, as if they were ſhewn us in the Heavens, See Max- 
TiIN's GLOBES, in Fleet-ftireet, London. 

The Starry Heavens are divided into three Parts, 1ſt, the Zodiac, of 16 Degrees Breadth, quite round the Heavens, taking all the planetary 
Orbits, and Orbit of the Moon: Containing 12 Conftelletions ; Aries, Taurus, Gemini, Cancer, Leo, Virgo, Libra, Scorpio, Sagittarius, Ca- 
pricorn, Aquarius, and Piſces, In the middle of this Zone, or Belt, is the Ecliptic, or Circle which the Earth annually deſcribes, as ſeen from 
the Sun; and which the Sun appears to deſcribe, as ſeen from our Earth. 2d, The Region of the Heavens on the Nerth Side of the Zo- 
Siac, containing 21 Conftellations. zd, All the Region on the South Side, containing 15 Conſtellations, 

The Antients divided the Zodiac into tævelve Parts by the equal Dropping of twelve Parts of Water, (at each of which Parts dropped out, they 
oed a particular Star's Riſing) the whole 12 Parts having firſt dropped through a ſmall Veſſel into a Receiver, from the obſerved riſing of the 
game Star to its obſerved Riſing the Night following. ; . | 
© The Names of the Conſtellations, and different Stars, obſerved in each Hemiſphere, by different Aſtronomers, ſince the Improvement of Aſ- 

onomy began, are as follow, 


4) 
+ 
* 
x 


| 


N 
9 
# * 
» 

. 
1 


= 
1897 
8 - 


8 


ANTIENT CONSTELLATIONS. 


Latin Names. Engliſh' Names, Prolemy, | Tycho, Hevelius. | Flamſfecd. 
Urſa Minor . . . * . The Little Bear „ . .* 3 .* 8 7 12 | 24 
Urſa Major £ 3 b 0 I Great Bear . . . . . 35 mm -” 73 87 
Draco . . . 6 Dragon 67. "6 . . . 31 _ 40 8 
Cepheus . 0 0 0 Cepheus * , . . . 13 4 51 35 
Bootes, Arflophbilax 5 & Bootes . . . . . 2 18 52 54 
Corona Borealis * 0 0 Northern Crown - * « . 3 8 $ 21 
Hercules n . . . . Hercules kneeling 6 . . 29 28 45 1 13 8 
Lyra . . . . Harp * P . . . . 10 11 17 21 
Cygnus, Gallina . . » - | Swan »« . p . . . 19 18 47 1 | +. $2 
Caſſiopea . ; . + | Lady in her Chair . mn 26 37 5 
Perſeus . . » . Perſeus . . . . . 29 29 46 ; 
Auriga 3 . . Waggoner . . - . . 14 9 40 8e | 
Serpentarius, Ophiuchus . , 0 + | Serpentarius . . . » 29 15 40 | 
Serpens . , „ . Ser pent s . 0 . . I 8 I I - 22 2 ' 
Sagit ta » . . » Arrow . . . 5 . 5 5 5 7 
Aguila, Vultur 3 . . Eagle . * . - * * 12 23 a 
I . 0 * . 1 15g . P . » „ : 25 3 | T9 71 | 
elpErnus . * . olphin - 0 . . * 
Fquulus, Equiſectio . . Holte Head . . * 2 's - 
Pegaſus, Equus 0 . . Flying Horſe . « 20 19 $ 80 
Andromeda . . | Andromeda . . . 23 23 ; 68 
Triangulum 0 . Triangle . . . . | 4 4 — 16 
ANTIENT 
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FIXED 


STARS. 


ANTIENT CONSTELLATION S$S continued, 
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Latin Names. 


« Engliſh Names. 
23 Aries 0 5 0 . Ram . . £2 8" . . 
24 |\ Taurus . 0 . . Bull . . Koi . . 
2 Gemini . * . Twins - 0 . : . 
2 Cancer C . P . Crab » . . * * . 
27 Leo l . . . 0 Lion „ . . . . . 
28 Coma Berenices . g . | Berenices Hair . * . . : 
29 Virgo A * . 4 Vir gin . . . . . . 
30 Libra, Chelæ . » S,* + Scales . 5 . * . © \ 
31 | Scorpius . . * + | Scorpion . . . . , 
32 Sagittarius . . 2 Archer . . . , . 
3 3 Capricernus . 0 . Goat . * . . „ . 
34 Aquarius . . . . Water Bearer . . . - 
3 5 P iſces * . . . Fiſhes . . . . . . 
36 Cetus 0 . . . Whale - . . o . 
37 Or ion . - P Orion n o * . . . - 
33 | Eridanus, Fluvius . . + |} The River . 0 . , , 
39 Lepus 0 z 0 . Hare . . . 0 . 0 
40 Canis Major . . . Great Dog . . e . - 
41 Canis Minor . . , Little Dog . . . . * 
42 Argo Navis . 5 * . Ship . . 4 . . . 
43 H [ydra . . . . Hydra . * Ir. . . 
44 Crater . . . . . . Cup . , . . . o 
45 Corwvus . - - . . . Crow . = * . . . 
46 | Centaurus . . . » | Centaur 4 . . . . 
47 Lupus , P 0 . Wolf . . . . . . 
48 Ara . - . . . Altar * . . * . . 
49 Cor ona Auftralis o . - . « Southern Crown . , . 
50 | Piſces Auſiralis . . . . i Southern Fiſh , , . . 


Plolemy. | 


44 
25 
23 
35 
32 
17 
24 
31 
28 
4 
38 
22 
38 
34 
12 
29 
2 
45 
27 
7 
7 


37 
19 


7 
15 


NEW SOUTHERN CONSTELLATIONS, diſcovered by 


HEVELIUS's CONSTELLATIONS compoled of 


wn/ormed Stars. 


MARINERS, 

_ Latin Names. Engliſh Names. a ee 
1 | Columba Noachi ti Noah's Dove . «. » 10 
2 | Rebur Carolinum. | The Royal Oak , 12 
„ 1 Crane J 73 
4 r Phenix . © 13 
: Indus ET ES 7. Indian 48 . 12 
2 Pavs JV Peacock * 0 a 14 
7 Aus, Avis Indica . . Bird of Paradiſe 11 
3 | Apis, Muſckaa Bee or Fly 4 
g Cbamal een Chameleon 10 
10 | Triargulum Auſtralis . . South Triangle 3 

11 | Piſcis volant, Paſſer Flying Fiſh 

12 Dorado, Xiphias Sword Fiſh 6 
as [He » © © + © American Gooſe 9 
14 |Hydrus , « « + » Water Snake 5 
| Sum 137 


Scutum Sobicfhi 
. 
Camelopardus . 
Monocercs «© « 
—_— 2 +2 


o On 
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Latin Names. 
Har 
: Leo Minor. . 


Aerion and Chara. 
Cer be —_ . . 
Vulpecula & Anſer . 


Milky Way. 


The Luminous Track, round the Heavens, appearing ſingle in ſome Places, and double in others, called the mil 
Way, from is Whiteneſs, is cauſed by the numerous Stars icatterrd therein 


of which can be diſtinctly ſeen but by the Means of good Teleſcopes. 


» (powdered with Stars as Milton terms it) nom 


Of Lucip and oTHER SPOTS in the HeAveNs. 


Several luminous Spots, in the Heavens, app*ar magn.fied, and more luminous, being ſeen through good TU“ 
Several Lucid Spots. but ate void of Stars. One of which Spots is ſeen in Andromeda's Gudie, firit obſerved in the Year 1612, by S 
Marius, with whitiſh Rays near its Middle. This /minous © or i lubjett to fevers) Changes, and is ſometimes invisible 

Another of theſe Spots is ſeen near the Ecliptic, between the Head and Fox if S, trary ; 
Jon the Back of Cancer, being too South to te viſible in Eng/ard, A Fourth, of a tmaller Size, is feen beore Antinous's Right Foot ; with 
'J one Star in it, by which it appears the brighter. A Fifrþ is ſeen in the Conſtellation of Hercules, betwer' the Stars of B 
ing viſible, though appearing but ſmall, to the naked Eye, when the Sk» is clear, and the M. n abſent. 


ry ; bar (mall, but ry Juminous, A Third is i 


0 


— 


» — 
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Eng ib Names. 


Fox and Gooſe 
So ieſki's Shield. 


ayer, & and , 
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25 "FIXED STARS. 


| There are (beſides the Appearances ſpoke of) cloydy $:art in the Heavens, fo called from their appearing of a dim and miſty 
Cloudy Stars, Light to the naked Eye; but appear through a Teleſcope, to be broad illuminated Parts of the Sky, containing one, or more Stars.. 
Five of theſe cloudy Stars are mentioned by Prolemy, 1. One, at the Extremity of the Right-hand of #x £1 2. One, in the midſt 


of the Crab. 3. One, unformed, near the Sting of the Scerpion. 4. The Eye of & 5. One, in the Head of Orion. In the firſt of 


agittary. 8 
theſe more Stars appear, through the Teleſcope, than in any of the reſt ; though 21 | from been reckoned in Orion's Head; and above 40 in 


the Crab. Two are viſible in the Eye of Sagittary, without a Teleſcope ; but ſeveral more appear by the Uſe of that Inſtrument. Flamſleed 
obſerved a cloudy Star in the Bow of Sagittary, containing many ſmall Stars, Caſſini and Flarifteed obſerved one between the Great and Litile 
Dog, appearing full of Stars, only viſible by the Teleſcope, The two vbiri/h Spots near the South Pole, called the 

Magellanic Clouds, Magellanic Clouds, by Sailors, reſembling the Milky Way, to the naked Eye, appear through Teleſcopes to be a Mixture of 
ſmall Clouds and Stars, | | 

But, th* moſt remarkable of all the cloudy Stars is in the middle of Orion's Seword, where Seven Stars (three of which are cloſe together) ſeem 
to ſhine through a Cloud, very lucid near the middle ; but faint and imperſect about the Skirts : looking like a Gap in the Sky, through which 
appears Part of a brighter Region, Though moſt of the cloudy Spaces are but a few Minutes of a Degree in Breadth, yet, as they are among 
the Fixed Stars, they muſt be every one larger Spaces than our Solar Syſtem occupies z as in which there ſeems to be a perperual uninterriſ ted 


Day, among innumerable Worlds, | 
td OF New Pctriopical STaRs. 


Several Stars are deſcribed by antient Aſtronomers not now to be found; and others are now viſible to the naked Eye not recorded in antient 


Catalogues, Hipparchus obſerved a new Star about 150 Years before CErifl, who has not mentioned in what Part of the 
Change of Stars. 2 it was ſeen; though it occaſioned his making a Catalogue of the Stars the moſt antient of any that we now 
aves a ü 

Tne firſt new Star that we have any certain Account of was diſcovered by Cornelius Gemma, on the 8th of Now s 172, in Caſſiopea's 

Chair. It ſurpaſſed Sirius in Magnitude and Brightneſs, and was ſeen for 16 Months in Succeſſion. It appeared, at firſt, bigger than Jupiler 

to ſome Eyes, by which Means it was ſeen at Mid-Day ; aſterwards it dec yed gradualiy in its Luſtre and Magnitude, till March 1573, when 
it became inviſible. 

On the 14th of Auguſt, 1596, David Fabricius obſerved the Stella Mira, or wonderful Star, in the Neck of the 

Periodical Stars. Whale, ſince diſappearing and appearing, pericdically, ſeven Times in fix Years, continuing in its greateſt Luſtre, for 15 

Days together, which is never quite extinguiſhed, 

In the Year 1600, William Janſenius diſcovered a changeable Star in the Neck of the Swan, which, in Time, became ſo ſmall, as made it 

thought to have diſappeared till the Years 1657, 1658, and 1659, when it rect vered its former Luſtre ard Ilagritude; but ſoon decayed in bota, 

and is now of the ſmalleſt Size, , 


In the Tear 1604, Kepler, and ſeveral of his Friends, faw a new Star near the Heel of the Right Foot of Serpertarius, fo bright and 
ſparkling, that it exceeded any Thing of the Kind they before had ſeen, who obſerved that it was every Moment changing into ſome of the 
Colours of the Rainbow, except when it was near the Horizon, and generally appeared white, It exceeded Fupiter in Magnitude, which it 
was near during the Month of October, but diſtinguiſhed from Jupiter by his ſteadier Light, This Star diſappeared b-tw: en October 1605 and 
$ February following, and has not ſince appeared. 

In the Year 1670, Fuly the 15th, Hevelius diſcovered a neto Star, which, in Oftcher following was ſo decayed as to be hardly perceptible. 
In April —＋ it regained its former Luſtre; but wholly diſappeared in Auguſt, In March 1672 it appeared again very ſu, ali, dilap- 
pearing ever ſince, - EET 


In the Year 1686, a new Star was diſcovered by Kirch, diſappeari d returni iodically in 404 Davs. 
1 — Cafſen y Kir ppearing and returning periodically in 404 Day 


; obſerved a Star in the Neck ot the Bull, which he judged was not viüble in Tycho's Time, nor yet wher, 
payer made his Catalogue, nigh ths 


Of CHANGEs i the HEaAvens. 


beſides thoſe before-mentioned, have been obſerved to change their Magnitudes and Appearances ; but as 
were ever obſerved to have Tazlr, tis concluded they could none of them be Comere ; having no Parallax 
in their greateſt Luſtre and Magnitudes. It appears probable, that theſe periodical Stars, having vaſt Cluſters of dark Spots, 
| make ſlow Rotations on their own Axes ; by which Means they diſappear when the Side covered with Spoty is turned 
towards us, 2 thoſe Stars, breaking out of a ſudden, with ſuch reſplendent Brightneſs, are probably Suns of: other Syſtems, whoſe Fuel be- 
ing much exhauſted, acquire their Blaze and Splendor, 
on their Surface, Fer, this (ac 


And M. Maupertuis, in his 


Many Stars, 
Pericdical Stars none of them 
accounted for, 


continuing for ſome Time by the Acceſſion of the Comets of that Syſtem, lodging 
cording to Sir Iſaac Newton) appears to be the greateſt Uſe and End of the Cometary Part of a Syſtem. 


ſing from ſuch ſwift Rotations, aſſume not only the Figures of flatted Globes next their Axes, but, by the great centrifugal Force, ari- 


N may become of the Fi f Mill- rcular Planes, ſo thi to be quite 
inviſible when their Edges are 1 8382 e Figure of Mill. tones, or even be reduced to fiat circular Planes, lo thin, as 9 


l 0 As Saturn's Ring is inviſible in ſuck Poſitions. That, when very excentric Planets, ar Co- 
melt, go round any fat Star in Orbits much inclined to its Equator, the Attraction of the Planets or Comets, in their Peribelion, muſt alter 
the Inclination of the Star ; 


n on which N it will appear more or leſs large and luminous, as its Broadſide is more or leſs turned towards 
. A nks we may account . | . * rk” . i 
and diſappearing at certain {$45 3473 are or the apparent Changes of the Mogmtude and Laſire of thoſe Stars ; as likewiſe for their appearing 


0 m - Ow , (OY Arcturus, have been obſerved to change their Places, in the Heavens, above a Minute of a Degree, in Re- 
E e Situation of other Stars But whether this is owing to any rea! Motion of the Stars themſelves is the Buſineſs of many Ages ta de- 
4 us 2 Lan week changes its Place, with Regard to abſolute Space, it mutt, in Time, occaſion an epperent Change in the Diſtances of the 
c ee And, in ſuch a Caſe, the Places of the neareſt Stars to us being more affected than thoſe at a greater Diſtance, their 
Ne * _ 32 72 to alter, though the Stars themſelves were really im moæieable. On the other hand, if our Sy/iy remains at Reſt, 
Place = ko Ping 1s other Syſtems, have real Motion, in reſpect of infinite Space, their Poſitions will be changed thereby, and apparent 


- » according as thoſe Stars are nearer or further from us; and the ſwifter or flower thoſe Motions are, and their Directions 

more or leſs ſuited to our Perception, And the ſame will happen from real and differen; Motions in the Syitems themſelves. 

Taler Ohlins : The Coliguily of the Ecliptic to the #4» mofial is, at preſent, about one third i'art of a Degree leſs than Pre deter- 

cite Upirquity mined it. For moſt of the Aſtroncmeis atter him found this Obliquity to decreaſe gradually down to Tycbo's Time. I. 
changes. it be objected that we cannot depend on the Obſervations of the antient Aſtronomers, on Account of the Incorref#neſs of 


3 their Inſtruments, it may be urged, that Ty-io and F/ 4 b | 7 
elüptie Obliquity about 21 Min. of a Degree leſs than Tycho did, _ _— aniſſeed were both able Obſervators, and yet Flamfteed makes the E 
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digious ſwift Rotation on their Axes, affac 00 INTE eee 


t 100 Years before; which Difference can hardly ariſe from the different Cor- 
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reftneſs of the Inſtruments with which they obſe: ved. For, Ptolemy lived 1324 Years before Tyche; and the graduul Decreaſe of Ecliptic 


| | The Wrecks of Matter and the Cruſh of Warlds ! Caro, 
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Obliquity, nearly correſponds to the Difference of Time between theſe three Great Afironomers, Though the Variation of the Obliguity i 
hewn by Dr. Bradley, to depend on the Place of the Moon's Node through its Revolution, {See Tab, p. 33.) Yet, if we conſider that the 
<arth is not a perfe#?, but a flarted Sphere, whoſe ſhorter Axis is leſs than its Equatorial Diameter, and that the Sun and Moon are continually 
and obliquely acting upon the greater Miſs of Matter about the Equator, and attraQting it to a nearer and nearer Coincidence with the Ecliotic, 
will appear in ſome Degree probable, that the Attractions conftantly diminiſh the Angle between the Planes of the Eeliptic and Eguar;y, 
"Tor is it leſs probable, (as tbe World is to be deflroyed, or come to a Period, according to the Scriptures) that the mutual Attractions of all the 
Planets have a Tendency to bring the Planes of all their Orbits to a final Coincidence: Though the Eſfect be ſo ſmall as not to produce a ſenſi- 
ble Change in many Ages. See Ferguſon's Aſtronomy. | 
be Stars fhall fade away, the Sun Himſelf 
Grow dim with Age, and Nature jink in Years, 
But thou ſhall fear in immortal Youth, 
Unburt amidſt the War of Elements, 


X * — 2 
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As Aſtronomers begin their Computations from certain fixed Points in the Heavens, called Apecchas, or Radical Pla. 

Eras of Time, ces; ſo Hiſtorians begin their Reckonings from certain fixed Points of Time, called Ear, or Radizes of Time, The 
moſt remarkable Radixes of Time are the Aras of Creation, the Greek * the Building of Rome, of Nabs. 

naſſar, the Death of Alexander the Great, the Birth of Cuater, the Arabian Hegyra, and Perfian Yeſe 1 Theſe, and others of leſs Note, 
are determined according to the Julian Period, Age of the World, and Years before and ſince Chrift, as in the following Table. | 


* 


REMARKABLE ZRAS ad EVENT S. a. 
According to the Vears of the Julian Period, of Creation, and of Chriſt, 


8 Yrs | Yrs, | Yrs. ' | Yrs. | Yrs. | Yrs. 
2 Remarkable Aras, or Events, — = —— 25 Remarkable Trat, or Events. al. of | bef, 
. # 2 er. re. F, * Ee] cr, Cre. Chr 


THE 
764 I 3960 260 Perſian Monarchy founded by Cyrus «+ » I © 
2420] 16562293 I} 27] Battle of Marathon , , . - ES: So pus; + 
2535] 173312176 || 23] Beginning of the Reign of Art. Longimanus 42493485 444 


"L's | 
x] Creation of the World, by Strauchius . 
2 | Deluge, or Noab's Flood . « « +» » 
3] Aſſyrian Monarchy, by Nimrod“, 
4 Birth of Abrabam Owl x Wi Yell ER IOW 
5 Beginning of the Kingdom of Argiver . 
7 
8 
9 


285620921857 30 Beginning of the Pelapenneſian War , , 428: 3518 411 


Departuie of Iſraelites from Egypt . « « 321624521497 32 Reſtoration of the -m 
Their Entrance in Canaan, or Jubilee , . | 3256] 249211457 33 Correction of the Calendar by Julius Ceſar 4669 3905 | 
Deſtruction of Trey . . « « 332928651184 || 34| Beginning of the Reign of Herd ,_ . 4673 390c| 4| 


10 | Beginning of King David's Reign , » + 3953 2889 | 1060 ]| 35] Sau Mra « .  « © «© « +» » 4675} 3911] 30 
13 Foundation of Solomon's Temple . , 3696293210 36 Battle at AA 5 
12 „ Expedition CC 3776 3012 937 371 Taking of Alexandria VVV 468 3910 30 
13 | Srbaces, the I. King of the Medes. 13838/3074 378 3%} Era of the Title of Auguſtus , . 4686 3924 21| 
14| Mandaucus the II. 138653701 846 || 39} Tavx /Exa of Cnaisr's BinTH , , 4709 3945] 4| 


15|Soſarmus III.. © + | 3915|3151| 798 40 Death of Hered , 


17 |Cardica c- „13996/3232 725 Pact 

bb 405713293] 656 I} 42] True Year of CuRIsT's DeaTH «. , » 4746 3082 77 

19 |Cyaxares VIIlIl... 40803316 633 | 43] Deſtruftion of Feruſalemn . , . 923 
— of the Greek Orymrianrs , . 3938374 775 U Dizcleftan Perſecution , «  , , 013 4251 

21]Catonian Fra of building Roar. +» - {| 350143179] 752 45 

22 EAA of NABONASSAR « » » +» » 39673202 746 A Councilof Nice eee 350384274 335 


BabyloniſÞ Captivity . . +» 41333349 600 [| 48| Era of Yaspejend , , , , . 4580 631 
— none of Solomon's Temple 6-06) G7 *& 4124 3260 589 49 Fallalean Ara VCC 20 =; * 
7 


2 | 50| ra of „ 230 3466 13 
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| Of ERAS, CYCLES, ad PERIODS, 


THE Solar and Lunar Cycles of 28 and 19 Years, and Roman Indiction of 15 Years, multiplied together, produce the great Julian Per 
of "Fa Years ; having its Beginning 764 Years before the ſuppoſed ra of Creation, when all the three Cycles began together, And as te 


ſaid Julian Period is not yet compleated, it therefore comprehends all other Cycles, Trat, and Periods, And as there is but one Year in be 
whole Julian Period, having the ſame Numbers or Parts of the three whole Cycles, of which the ſaid Period is compoſed, therefore, if Hiſiau 
had marked, in their Writings, the Numbers of the three Cycles for the Year in which any remarkable Event, or- memorable Tranſactio 
happened, there could have been 20 * about the Time of its happening. 6 

To find the Year of the Julian Period fince Chriſt ? The Dionyſian, or reputed, /Era of Chriſt's Birth, being about the End of the 4713 
Year of Gs Jn eriod, 

RULE, To the Current Year of Chrift add 4713, the Sum quill be the Julian Periods 
To find the Year of the Julian Pericd before the reputed Coming of Chriſt ? 
RULE. Subtra# tbe Number of the given Year befere Chriſt from 47 1% and the Remainder epill be the Julian Period, 


— 
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EXAMPLE 


2712] 19482001 || 29] Beginning of Daniel's 70 Weeks. . 425% 3492 457) 
Beginning of the Kingdom of Athens, by Cecreps 3157239301556 If 37] DTA of Arzxanxper the GaxaT . . | 4390] 3626 - 7 


ES ⸗ „ $i ts t 3945131871] 768 || 41] Reputed Era of Cynrsr, by Dionyfius exiguus 4713] 3549] © 8 


Era of Conſtantine the Ga Rar. , | corgh];:5:| 366 » 


23 Deſtruction of Samaria . . « « « « |3990|3226| 723 || 47|Enxaof Hecina  , .  ,  , | 533514571] bu 24 
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— 1. 295 Years fince Chriſt, _ EXAMPLE IL, 1759. Years before „ 7 j 
| EXAMPLE '* 0792 Year of Julian Period at Chrif's Coming, — TI IO CARY 28 LANE DIC 
Sum, 6474 Year of Jul. Period 1759 Yrs ſince Chriſt. Dif. 2g5& Year Jul. Per. 1759 Years before Chi. 


Numbers of the three Cycler of the Sun, Moon, and Indiftion for a given Year of the Julian Period. 
KT. Divide eh Pcs Year by 28, 19, and 15, reſpectively, and the three Remainders 1 be the Numbers of the Cycles ſcught, The 
| three Quotierts will be the Cycles compleated ſince the Julian Period began. 


| Vr. Per. Vr. Per. Vr. Per. 
Examples, 28) 4713 (168 Cycles fince, 19) 4713 (248 Cycles ſince. 15) 4713 (314 Cycles ſince. 
Rem. 9 Cycle of Sun, Rem. 1 Cycle of Moon, Rem. 3 Cycle of Indiction. 
or Dominical Letter, or Golden Number, All at the Birth of Chtid. 


—— 2 — * 
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Of the BIRTH and DEATH of CHRIST. 


THE common Era of Chrift is 4 Years later than the true Ara, For Chrift was born before the Death of Herod the Great, who ſought to 
kill him as ſoon as be heard of his Birth. And according to the Teſtimony of Jeſeplus [B. 15. Cb. 8.) there was an Eclipſe of the Moon in 
the Time of HFered's laſt Sickneſs, à little before his Death. Which Eclipſe ſome Afronomical Tables ſhew to have happened in the 4710 Year 
of the Julian Period, March 13% '4Þ aim after Midnight, at Jer»ſalem. Now, CErift muſt have been born ſome Months before Herd's 
Death, becauſe in the Interval (betwixt his Birth and Hered's Death) he was carried into Afgypr, for Preſervation of his Life. The lateſt 

WP | Tic therefore at which the true Era of the Birth can be fixed is about the End of the 470gth Year of the Julian Period, which is four 
luer before the reputed Ara, f j 

Chr:ft died in the 4746 Year of the Julian Period on Friday, April 3, in the 34d Year of his Age, according to the reputed Ara, 
cr 47th Year according to the true MÆra, diſcovered by the Ec ipſe of the Moon happening a little before the Time cf Hered's Death, He was 
put on the Croſs, at Jeruſalem, at 12 0 Clock (as we reckon Time) and expired about three in the Afternoon: the whole Neighbourhood 
of Feruſalem, being overſpread with a miraculous Darkneſs, during the Time of his Suffering, 

This bes Battech, (on the qth Year of the 202d Olympiad) PHegen, the Trallian (an He tl en Writer) menti ns as an Ecliſ ſe of the 
| Sun that then happened, through his Want of Knowledge in Aſtronomy. For it was full Mocn at out mt 1 ing, by Aſtronomical Ta- 
{ bles, and conſequently there could be no Eclipſe of the Sun. 

Fer ample Acctunt of the Time of Chriſt's Crucifixion and Age, at his Death, ſee p. 42. Palladium 1753. ; 

The Reputed ra of Chriſs Birth was never ſettled till the Year of . $27 : when Dioryſius xiguus, a Reman Abbot, fixed it at the End 
of the 4713th Year of the Julian Period; being four Years too late, for the Reaſon before given. 

The Birth of Cunts, according to Nicholas Man, Eſq; in his Chronology, is proved to be juſt 6 Years before the ſaid vulgar, or reputed, 
| ZEra ; the Eclipſe of the Moon, a little before Hered's Death, happening on March the 13th, at 3 in the Morning. 

But, that the KRA Or CyroxnotoGy may be examined and ſettled on the Foundation of Truth; we here give the Reader Sir Isaac 
NzgwTon's ASTRONOMICAL PRINCIPLES OF CHRONOLOGY ; by which he determines the GRAND /ErA of the Argenautic Expedition as 
J the Foundation of all his Chronology, 

He obſerves, that Exdoxvs, in his Account of the Spheres of the Antients, placed the Sol/iices and Equinaxes in the Midſt of the Conſtella- 
tions of Aries, Cancer, Chelæ and Capricorn; and that this Sphere or Globe was firſt made by Muſevs, and the Aſteriſms delineated upon it by 
Chiron, two Perſons of the Argonauts. 

It has been ſhewn, by the Preceffion of the Equinoxes, contrary to the Order of Signs, that the fixed Stars appear to go forward, in the Signs, 
o” a Vear. And becauſe at the End of the Year 1689, the Eguino&ial Colure, paffing through the middle Point, between the firſt and laſt 
tar of Aries, then did cut the Ecliptic in v 69 44/, it is thence evident, that the Eguijnox had then gone back 360 44/, and therefore, As 50% 
Ws to 2 Year, ſo 360 44/, to 2645 Years, for the Time fince the Argonautic Expedition, to the Beginning of the Year 1690, or 955 before Chriſt, 

But, Sir Iſaac Newton (in order to determine the Time more correctly) finds the mean Place of the Colure of the Fguinexes, and Solftices, 
vy conſidering the ſeveral Stars they paſſed through among the different Conſtellations, according to Fudexus, as follows, 

In the Back of Aries is a Star of the 6th Magnitude, marked , by Bayer, in the End of the Year 1689, its Longitude was 8 90 387 45%; 
and the Equinoctial Calure paſſing through, cut the Ecliptic, according to Eudoxus, in 8 6 &8' 577, | 
In the Head of Cetus are two Stars of the 4th Magnitude, called » and E by Bayer: Eudoxus's Colure paſſing in the Middle between them, 


ut the Ecliptic in v4 6 587 g1”, at the End of the Year 1689. 
_ 1: the extreme Flexure of f 


or in Eridanut, through which the Colure can paſs. Its Longitude was, at the End of the Year 1689, F 259 22“ 10", and the Colure 
% I the Equinox paſſing through it cut the Ecliptic in & 79. 12! 40%. 
E | In the Head of Perſeus, rightly delineated, is a Star of the 4th Magnitude, called T by Bayer; its Longitude was N 230 25! 30”, at the 
6 1 End of the Year 1689 ; and the Colure of the Eguinex, paſſing through it, cut the Ecliptic in 8 60 187 57%. 
| In the Right Hand of Perſeus, rightly delineated, is a Star of the th Magnitude, whoſe Longitude, at the End of the Year 1689, was 
8 24% 25! 27”, and the eguinoFial Colure, paſſing Red cut the Ecliptic in 8 4% 5& 40%. : 
60 | 


i” 
The Sum of all theſe 8 6 2 wm | 


_ — 


1— 


Five Places of the 4 8 7 12 40 
Celure 8 6 18 I 
y 8 4 56 40 


hi. 1* 2 26 5 
| The gth Part of which 1 . 4 
dd cut the Feliptic oj. 2 . 7 FUE — * 3s bt therefore the mean Place, in which the Eolure in the End of the Year 1689, 


After this Manner Sir Iſaac Newton determines the M iti i / i ; 
rr — 7 4 — 2 of the Soſſtitial Celure to be in & 6 28/ 46", which being very nearly goo 


ars, (tho 


of Chrift 1689; making the Argonautic Ara about 936 Years before Feit 
he A 


By other ſimilar Methods Sir Iſaac Newton ſhews, that this Lira 0 unt ught to be placed in that Age of the World. A i 
— a moiſt Antient Ara, be makes is future Computations in fo we} pad N N ko, * a — 
Taben er has ſuited his Chronology to agree with the Caurſe of Age. the. Principles of Aue with Socred Hg; with Heredoras, the 
ag under fa 75 ry, and with Jtſelf, ico great Autber is therefore not to be contradited but by his EquALs in Judgment, or ſuch, at leaf, 
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ridanus, there was formerly a Star of the 4th Magnitude, (of late referred to the Breaſt of Cetus) being the only 


The Equinoxes, at this Time, having de 1 .69 29! from th g Pointe of Chiren, ſhew that 2648 Years have elapſ 
Time, which is correcter than the former Ne of Yes (ih — er 155 Cie? Ange the Ng. e Ver 
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_DOMINICAL LETTERS for Fulian or OLD STYLE, for ever. 
- Yzars before CHRIST. — — Years. fince CHRIST. Ls 
| CENTURIES * CENIT UX I ES. bs. 
nd © 300 e © 0 100] 200 300 400 609 
YEARS I 700 1000 13001] YEARS | 700 28 goo{1000| 1100 I 300 
above 1400 1700 2000 1400] 1500 [1600| 1700] 1800 | 
CenTurigs [2100 2400 2705]] CBxTuries | 2100] 2200 [23002400] 2500 2700 
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bs E. The Dominical Letter ſtands under the Column of Centu- 


ries, or whole Hundreds, and againft the Year (on the Left) above 
Centuries, Gefore Chriſt, for the Letter required. 


Conſtruction. There being a Revolution of the 
Letter in every 700 Julian Years, any Number of 
Cbriſt, will have the ſame Julian Dominical Letter as the Complement 
of thoſe Years to any Number of 700 Years, will have for Years 


Dom, Let. 


” 


fence Chrift, 


7 Hundreds. . $3500 


Comp. ſince Chr. 


+ - oe 2 T's 
3 
. / 


lian Dominica] 
lian Years before 


P 


USE. The Dominical Letter ſtands under the Column of Centure, 
and againſt the Year (on the left) above Centuries, /ince Chriſt, for tie ne 
Letter required. =_ 


1 
Conſtruction. From the foregoing Argument reverted, any Num] nee 
of Julian Years ſince Chriſt, will have the ſame Julian Dominica! let. 
ter as the Complement of thoſe Years to any Number of 7co Ye!) 


will have for Years before Chriſt, 


Example. | 


7 Hundred 5600 
Since Chriſt , , — 3666 


Comp. bef. Chr, 19 34 


Yrs, Dom, Let. 
„„ Fo 
» 6M 6. | 


5 


N. B. By enerenſing the Columns of Hundreds 
ſince Cux 187; though never ſo great. 


In Leap-Year the 1% 
on the 29th of February, 


* 


by Sevens, the Dominical Letter may be found for any Number of Fulian Vears befirt ® 


Dominical Letter ſerves to the 24th of February, excluſove, (24th 
in the Roman Calendar in Biſſextile, have the ſame Letter) the Second Dominical Letter ſerves for the Reſt of the Year. But in our Engliſþ Caleni® 
this extraordinary Day is added 


twice reckoned, or 24 and 25 the ſame Month-dy, 
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Ponent Lire for Gregorian or New STYLE, for ever. Week and MonTu-Day., Shewing, by the 
—"Yiin fore Cantor. VEars firce CartsT, Sunday Letter, of either Style, the Day off 
2 CENIT URI EO. CENTURTES the Week to any Day of the Month, in 
9 7 £ | N | | | 1 * TY - that Year, for ever. 
| 3 UNDAY-LETTERS, 
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above above 2 500 2600[2700]2S00 [29130031 i] 2] 31 4 
Centuries 29903 OOo; 10043 200 Centuries 2900. 300031 3200 0 = 2 7 8] 9 on 
before |3399]3400[350013000Þ fnce 13309, 340013500 3600] FBA. 28. 29|12|13]14]15| 16] 1718 
CurrsT. [3709 z3800]3900[4000 | CurisT.|372© 3500] 390c14900 Mack 31[19|20|21|22| 23|24| 25] 
G JE D [E G BAT Novzu ses 3026228 [29 30 10001! 
1129}57]85jA JF JD JC 1]29157}5851B D F JG "2j 31] 4 5 6] 7, 8] 
2130|581861B (G JE ID 2 A JC E IF Arat 30] 91062131415 
303 iF JA JF JE 3 G jB ID E. Jury 3111678 19 20021 22 
413216088JED|CBIAGIGF | 4132 FE{AG]CBIDC 2324/25 26 27128 29 
533169 [FE JD JB JA 5 SF. 14 is I whe 3913' i] 2\ 31 4 5| 
634 f JE IC 1B { 6 e | © 7] 8] 9|1oj11 12 
7135/63 %% A F ID JC | 7 r AveusT 3113141561718 19 
803% 4% C BAGE E JE 8 j2]A G\/CBIEDI]|FE 20|2i]22123|24|25'26 
== 9137|05}1931D 8 „ | 9 e 27 242 2% 0 | 
WT: 0/38/6694] C A % [| JE |G |B8 |C | "(314l5[6.7| 8! 9 
| 1139/75 D A 11 D F A B | SEPTEMBER 300101161213 14/15 16 
esse FE [DC|CB 12 C BIED|GF|AG | Decemsrr 31/7189 20 21/22 23 
eier GE ee fee 2412512527 |28]29 30] 
. 142785808 A se JE 14] r 3123 4| 5} 6 
. 547109 B [G IF 15 99 f JA JC 0 | My 7] 8] gjio|11]12|13 
4 EE DCI|BAJAG || 16 DIG FIB ANC | Max 31|14|1516[17 [18] i920 
2 145/73 e i7 36-140 | — 1212212312425 2627 
| 4.0 Þ-W jj - 18 e — |2$]29]39]31] i] 2} 3 
75 | 2 19 n | 4; 5} 6] 7] £1] 9j1o 
48j70] [DCIBAIGFIF 20 FIB AD CHE D Jons 3001101213 14/ 157617 
49 77% [E |C A. & = Eo. | J 8929/21 [22]25|24| 
50,78) F PD |ÞB A 422 5 ür ja |s -| 25126127128 |2glzol | 
: AAS DA 87 f. | 1% 2 0 Ea Under the Sunday- Le 0 he Y a 
4 2180 . nder the Sunday- Letter, for the Year, 
iJ +7 * I = DC | 2415 2 de IF .. AjDCiFE GF | againſt the Month, 1s e of all th 
no 53 E. | 25 - 1G B D E | Sundays in that Month, for that YEAR, Next to 
'F 5 54827 JD IB G t 126 F A "©: D | which, on the Right, is the Menday-Column, next 
1 75 5183] E A 18 27 E 8 C | S Se. > on all the Veel-Days o 
— [GFE DIB |8a 28 . chat Month are immediately known. 
3 USE. The Dominical 1.etter Nands un- | Wb Tf Ber 0 1 = £ = Peas 6 75 77 7077 = mv a 
4 r the Column of Centuries, or whole der this Coloakn n fe og - ink Tue Den 1 42 5 the fi _ Tabl 
1 undreds, and againſt the Vear (on the Þ the Year (on the Left) X. I C — Now and G, — ; 6 4 4 * Fl 
Y ft) above Centuries, before Crit, for || fince Chrift, for the Letter requi 4. N th Sunda * rat 4 2 5 he Left ig bel 
7 e Letter required. Conſtrucbion In eve Hund d G S k da Colu Ix Fame io — pack whi hs = 
5 ConftruBion, There being a Revolution 5dr Years hr hos wy undred Gre-|| Saturday-Column, wherein is found 12, which there- 
4 | 71 Weeks juſt, || fore was on a Saturday, required. 
N 1 . 7 every 400 |} or 3 Days eſs than in the ſame No, of} | Example 2. Required the Week-day of September 
F A A 2 6 4 before 2 3 A a r of the 19, 1275 Years 759 — Chriſt, according to N. S. ? | 
e Complement of thoſe Years to any No, || jan Years is evident A H . * Ka *** 3 
* 4 Hundred Years will have for Years N. B. The Deminical „ againſt September (to the Left) the 
F ce Chrif, 249% . e Dominica! Letter for any Sunday-Column is 7, 14, 21, 28, all the Sundays in 


; 15 Ya 1 Number of Years fince Chrift will be the that Month; and to the Left the 19th Day is in the 


7 ſame, as the Dominical Letter for the || Friday-Col I \ - 
4 Hundreds * + 00 Complement of thoſe Years to boy Mes, | 5 4 461 2: Acme tence oder bans Ip 8 
*. J Before Chriſt. . — 92D C ber of 4 Hundreds, before Chriſt, 


; Hence Apr. Ch. O. S. was on a Fri” 
q Comp. ſince Chriſt 1889 D C cr Gefen. by n 4 
V. = = _ Yrs, D. L. May 28th, 585 bef. Chr. on A . 
ak o* there was no N. Style be Hundreds. 4000 after a Battle between the Medes and Ly? . 
n Gregory ordained it, in 1882, E=. J Since Cbris . ,—2333] A Wedneſday, according to Ferguſon's \_ Peace] 
DN | Author ele the 1it of Chr. F Des noton af TT 
e comp. before Chriſt 166 A || the Year before) Chrif : 'W'\ my; which” 2 
> 32 85 our preſent Sryle. So for the Ref. | chronological Aras. 40 thereby aig” End of. FL w 8 
„ D, I % — — WH . rs in a 
ach * 1 the Columns of Hundreds. by Fours, the Bom. Letter may be found tor any No, of Jn his 
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Oy WR OH ry 7s; of Years above Hundreds before Chris. [9c 
F OEY 383 ant di 95194193192[91[90[89[88[87[86[85[84]83]82[51[80[79]78|7 
ob te wie ame, png cakes Place, at the Begining | || 70/75174/73[72|7*[70[69168 62 e cee 
cc 5 SFS 5215 15214914514714145144143[42[41]40139 
Nie. 38137135135134[33132131]30]29]28]27]26!25124123]22[21]20 
1 n We 4 7 | 19118[17]16]15ht4[13]12]ti]to ol 8] 7] 6 ol 4] 3] 2| 1 
© Before CnrisT, | Since CHRIST. Y8aRs. above Hundreds hnce CHRIST. 
og oo lt ũ rn ESO ol 
19120|21122|23|24|25|26|27]28]29130131[32[33134[35136{37 
Hundreds Hundreds 3813914914142 43 14045 40147 43} 4915915115215.315415 5156 
of of 57158159160[51162[63164165166167[68169[70[711]7217 3/7417; 
Vraxs. YEARS, 7617717817 913915118213 3184185136187 185139190191192193194 
| 9519197193199 |_| | | 
2 3 GoLDex NuMBERs before and fince CHRIST. 1 
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EEE 
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_— The GOLDEN NUMBER, at Sight, for any Y=ar before or lace Curter.. 1 


ö 


4 


CONSTRUCTION. The Firft Column of the Golden Numbers, contains all Thoſe for Centuries of-Vears before and 
following Columns contain all Thoſe counted in Succeſſion, for Years above Centuries fince Chrift, or, in Retrogreſſion, for Years a 
turies before Ci. 


By which ConſtruQtion of the above Table, any Number of Years before Chriſt, and their Complement to any Number of 19 Centuries 4 4 | 
for Years ſince Chriſt, will have the ſame Golden Number, and the contrary. 
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EXAMPLE, To find the . Number fer 1789 Tears fince Chriſt ? and alſe for 1611 Years before Chriſt ? 
ears Years | 
. 1700 89 fince . 4 i 
il 
e 519 Hundreds . . 38 19 Hundreds. . 190 
Likewiſe 2 Chriſt - ky 5 The contrary 13 Chriſt 19 . 
— „N . — c—_—_— . 
| Complement ſinee Chriſt 2189 before. Complement before Chriſt Tp 4 as before, 
21/90 = 7 Axiruusricarkr. j ; 
To find the Golden Number be in! M To fod the Golden Number finee Chriſt ? * 8 
J. RULE, Divide the Years before Chi by 19, and the Remginder | RULE, Add 1 to the Years fince Chrift, an! divide the Sun! 
being taken from 20, will leave the Geldes Number for that Year, || x9, what remains will be the Golden Number for that Year, 
If Nothing remains the Golden Number is 1, if o remains the Golden Number is 19. 
116350 74 74 * 
1971611 2 1789 
NES , 114 2 e +21 
45, —ö—6—ũ 9 | 83 ; 
| x f 1901790194 
| 1 36 Fg” . 3 | 171 
"ey I 5 4 80 
| 28 . g 2 . 76 | 
. | — | _—_— 
5 Goldey Nymber tequired, il 4 Golden Number required, 
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| | Th A TABLE, to find the Place or Sign of the Moon, nearly, by the Golden Number and 
{=} Days of the Month, till 1899; which will ſerve for ever, by adding the Days the Mocn's A 
Monrus. 2 go forward in the Month-Days, for a given Period, beyond that Time. 21 
E ing to the Greyorian or New Style 2 
EI by 28 e 1 86 | Tonabn Meridian. < | 
z] 222128125 [2412322124 [205 19118] 17 116 [ reſrguaſiturticl gf 8] 70 61 5 43.2]. | 
ll eee 2|.5]_5[ 4.3)" 
.. eee 
eee eee e 
LE 
Eee [27128 [25 [24123 e een 
December [13] 7} 6] 5] 4] 31] 2] 1127þ26|251[24|23]22|21] 20)19] 18171161514 1311211 100 8 
e eee e ee, 
eie ez eee te 
EEE 
— P s 
1211099 zJzzz zo 18 17 16 15 14 
190130727 10 gl 8 7 5 5 'S 3 2 127 26 25024J/230(22021020 19118 17 | 16'15 
T1 [14[13[12[15| rol ol 81 7161514 304 Tan adfeglza[aalznlnn | 2o [79 [18] 17116 
— eee 
eee sd s 9 
eee 71 6] 5] 41 _3) 2| 1127126125124] . 20119 
NE 241231221 21120 
=. DOD nE BLN 
nn (42 [221918117 [a6 hug [ag ing[uzfit not gf Bl 71 © 51 4 31 21_1127] 26125 |24| 23122 
9|21]20[19]15[17116115114{13h12 11/10] of 8] 7| 6 5| 4| 3] 2 1] 2726125 | 24 25) 
_1]z2121]20[19]18]17[16(15\14[13(12 11} ro] gf 8 7[ 6 5| 4 3[ 21 1127126| 25124 
—|23]22|21]z20[19[18]17j16/15 [14 (13|12|11 [io gl B[7| < 5 es 
112124123] 2212:]20119 181 17/16 is [14|13] 1211} uo) gf 8) 71 6 51 41 31 21 1127129 
[4125124] 23]22]21]20[19118|17116|15|14[13]12[ 11110] gf 8 71 6f 5| 41 31 2| 1127 
September — [125] 241]23]22|21 2 19 18 17/16|15 14 M 82A "01 31. 44.5 
IEEE E 
To find the Place or Sign of the Moon, for july 5 * the Kn 2 * 72 * 
Againſt July ſtands 1, under or above which, ſtands 


the Day of the Month, wiz. 10, againſt which, on the Left, ſtands 27, Adi ant 


Days, and the Golden Number being 17, againſt which ſtands 1, to the right Hand, under, or above, which, ſtands the Advance- Days, vis. 
27 ; againſt which, to the Right, ſtands the firſt 


a Part of Sagittari Sign the Moon will be in, required. 
By the Reverſe Aletbed the Day of the Month ma art of Sagittarius, for the Place or Sign W » req 
0 


be d t Sipn, 
find the Place or Sign of the Moon, for Ap 1 why 


2 I 6 | 
, , 7 fÞe Golden Number fg ö 18 Fd 
Againſt April ſtands I, under whic ſtands 2, for t 55 eng 


be agth Day, (the 1ſt being always 28, when the Day of the Month is above 27) againſt 
which, to the Lefr, ſtands 10, for the Alvance- Days. But againſt the Golden Number 18, ſtands r, under, or above which, ſtand thoſe } 
ſame 10 Advance-Days, againſt which, to the Right, ſtands the latter Part of Leo for Anſwer, And the like for all other Caſes, 


; CONSTRUCTION. 
Any Golden Number is choſen to ſtand againſt any Month, (to begin with January is beſt) ſo as the Number of Adwvance- Days, ſtanding to 
the Left, apainſt the Day of that Month, being found under 1, placed againſt the Golden Number, ſhall ſhew the * or latter Part of the 


Sign 3 (ed 12 = _—_ bt Hand of that Number of Advance-Days ; which being determined for any one Day of any Month, the Reſt of 


orward or backward, in ſuch Order of Succeſſion, or Retrogreſſion, that the iſt Day, next to 27 Days, be rec- 

koned 28; the 2d, the 29th, and ſo on, to the preſent Month's End: obſerving, that as but 27 Days are reckoned for the Moon's going 

through all the Signs, inſtead of 27 Days, 7 Hours, and about 43 Minutes, that each third ſucceeding Month begins a Day later, or at 82 Days 
End, by counting forward: otherwiſe the Sign will go on too faſt by p Hours and 43 Minutes every 27 Days, or in about a Month. 

When the Mcon's Place is aſcertained to the Golden Number for any Year, and the Moon's Mean Place being known to go forward by 13 

Days in each Leap Year, or by 10 Days in each Common Year, every Golden Number advanced b 


ward of the former Golden Numbers reſpeRively, which will alwavs point out, (by carrying t 
by Sign of the Moon, for any Year and 4 required, figs » (By * 
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| = - TABLE, ſhewing the Moon's Age by the Golden Number, to any Day of the Month, = I 
$12] un: 399, Which will ſerve for ever, by ſubtracting the Days the Moon's Age retreats, 8 > 
Monrns. 8] or the New, Full, or Quarter Moons go forward, in the Month-Days, for a given} of 

JE Period, beyond that Time. >| > 

by According to the Gregorian or New Style, 4.1 * |? 

H Wy | Londen Meridian. @ 
CITY | 71_1130]29\28]27,26,25124 23[22 21120119]15|i7} 16) ighi4]i3jh2 11 | 71 4, 3] 2 ifim 
% "7, - JN 1,30|29]28]27|26]25 24023 2221 20|191 (8]17|16]1 5114113) 12 $5143] 2 

TY EE 2| 1130[29]28|27[26]25]:4|23]22|23]20[19]12[17116Þ1 5114113 G6 51 4\] 3 
ws 1c}_2| 3] 2 11zo[29|28[27]z6]25|24123[22]21]20þ19]15Þ1 ens F151] 4 
6 |] 41 3] 2Þ 1130[2g]28[27126|25124|23]z2]21]2c|19]18317]16]15 8] 7] 6} 5 

2| ©| 5| 4] 3] 2| 1]3o[z9Þzz[z7|20j25|24123|z2]21]20[19]18]17Þ16 91 8] 71] © 

Jan. March |13]_7] 6] 5| 4 3| 2| 1130]z91z8|27126{25 24|23]2221]20]1918]17 — 422 ) 
bas Wow; 6m 8] 7] ©f «| 4| 3] 2| r3<129|28[27|261z5|2412322|21]20[19]18 11120) gif Blp. 
Fe. Ap. May| 5|_ 9] | 7] 6f 5] 4| 3Þ 2|_1139129128127126125124123122jz1120Þ19 l 12110 [[ g/g, 
June 1619 gf 8] 76 51644312 1130]29|28]27|26|25]24[23]22/21]20[19]18117]1 15 13121 0 
_ 110 gf 8| 7] 6 5} 4} 3] 2 1139]26|28\27|26125]24123]22]21]2o]19]18[17116 1312 11 
EE | 8]32}11Þto) gf 5} 7] 6f 5} 41 3] 2 1130129|28|27126]25]24|23]22]z1]20]19]18]17 141131} 2 
1 Augult [1911 3]12}tiftof gf 8] 7| of 5| 4 3] 2! 1j30]29|28|27]26|25|24j23]22]21120119]18 2 
September 14113}: 2[11]ic} s 7] eÞ 5} 4 3. 2] 1130|29}28|27126125124|23]22|21]20119 tons (114 
TCaober III SIA If ZU IZArHI i gf 3Þ 7] 6] 5| 4'_3) 2| 113o[zgſz5]z7]26]z5[2423022021ÞzoÞrgÞ18[17116 [| 1510 
November |_|19[15]14{13]12[11[iof o| [_7|_6[_51_4[ Eee 

* [December | 3117|1615]14]13j12|tifio] gf 5 -| 6} 5} 4] 3] 2 1|0]2928]27]20]25 124123122 9 87 
eie ess Tze U 

19118817116 15014 1311211106100 9 8, 7! 6] 51 44 3] 2} 4 30029028 —_ 20'\25124125 2 21120 19 

6:2o|ig]1t|i-[16115114113!12[1i}iof gi 8 7 5f 4} 3] 2] Iz T zs 23 22021 || 20 

EAA lee 10 9 8 2 0532 130|20128[27]20]25124'23]22 21] | 

2z|2120\19]18115[1615[14[13]12þ1 110! gf 3] 7| of 5| al 3Þ 2| 313o[zg[28Þz7126125 24123 [( 

gfz3[22]z1|20|1gj18|1;]16[15014[13]1211tic] gf 8Þ 7| 6 5| 4f 3Þ 2Þ 1130129Þz$[27125{25]24 || 231L & 

24\23]22'21 20019 181711514 tlie gf 8} 71 Of 5 44 31 2 1030029 282702 5 2400 
2 | alzs[24J23/22]21jzcſrg]1 $17]: 6Þ15[14{13512Þrifzo] gf b| 71.6] 5f 4| 31.2 1];oſz9j28[27[26 || 2; 

7 12120]25124/23]z2|21]20) ig} 5117Þ16115] 1411301 2/11010 9| 8| 7] 6| 5| 41 3] 21 1139129128127 || 26 

po 27j26125'24|23]22|21]20[19]18]17]16}15}14]13}12Þt1 io] 9 8 7 6] 5 4| 3} 2] 1130129]28 || 27 
gh 4128[27126 25124[23/22]21]20]19]18[17\19}1 5114 13}1 211110] gf 8Þ 7| 6 5] 41_3Þ_2|_ 213<Þz9 [1251.8 

15 2912327 2625 24|23|22]21 20 19118[17]i6|15 14113 1z!11}1of 9 8] 7 6 7 44 3] 2] 1130 9 11 
ER: | Jzol:2g128'27!261z5[24123122[21120] 19180: 7)16|r5hrgjiz[t2{arfrol gf 8] 7| 6 5] 4 3] 2) 1 301 of 

EXAMPLE of the Us E. 

TO find the Age of the Moon, the 14th of Auguſt, 1760, the Golden Number bing 137 =_ 

Againſt Auguſt lands 1, above, or under which find the Day of the Month, viz, 14; againft which to the left Hand ſtands 26, the Nt 
of Advance Days ; Againſt 13, the Golden Number for the Year, ſtands 1, under, or above which, ſtands the No. of Advance-days, ¼, 8 
againſt which to the right Hand ſtands the 24 Day of the Moon in the firſt Quarter, for Anſwer, The Converſe finds the Day of 
Month to any New, Full, or Quarter Mcon. | 

TO find on what Day the Moon will be at Full in April 1759, the Golden Number being 127 Nj 
Againſt 12 the Golden Number for the Year, ſtands 1, under, or above, which; againſt the Full Moon, ſtands the No. of Advance Lay 
Ii. 20, againſt which, of the Advance Day Column, in the Month-Day Column for April, to the Right, ſtands the 12th Day for Anſwer. 4 
ſo for otLer Caſes, ; | 
| | CONSTRUCTION. | 
{ Ary Golden Number is choſen for any Month (to begin with January is beſt) ſo as the Number of Advance-Pays, ſtanding to the L 
againſt the Day of that Month, teing found under 1, placed againſt the Golden Number, ſhall ſhew the Day of the Moon, to the Right N 
of that Number of Aavarce- Day:; which being determined for any one Day of ary Month, the Reſt of the Months muſt be placed ferwar© 
backward, in their Order of Succeſſion, or Retrogreſſion ; but ſo as the firſt Day. next to 30 Days, be reckoned the 31ſt Day of that Month ; *} 

{ ſerving, that as 30 Days are reckoned for the Time of a Mean Luration, inſtead of 29 Days, 12 Hours, 44 Minutes, and about z Seconds, 0 
Jeach Second Succeeding Month begins a Day ſooner, or at 59 Days End, by counting forward ; otherwiſe the Lunations will proceed too flow by 
Hours, 44 Minutes, and 3 Seconds in every 30 Days, or about a Moench. 

When the Moon's Age is aſcertained for any Year, to the Golden Number for that Year, the Lunations, or Lunar-Cycles, being Ke 
to rareat 14 Days every four Years, or 11 Days every ſucceeding Year, the Moon's Age comes forward as much; whereby the Gol 
Numbers for four Years, and one Year forward, muſt be advanced 14 and 11 Days, reſpectively, of the former Golden Numbers ; which # 

— out, (by carrying the Advance-Days forward with them, anſwckable to any Day of the Month) the Day of the Mean 4 
| requir . * 
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N | Moon's Place ; a- | 
A TABLE of the Sun's Place throughout the Year; by which the : For . Eee | Pi 
- may de found, and her Riſing and Serting nearly, for Londin, or any Part the Moon's [ing Þ's | ran - þ 9%: 
1 ; acc. r. & ſe 
of the known World. According to New Style. x * 8 
Po. | | - | D Is; off London. Sign. 
$ Jan, Feb, [March.] April. I May.] June. July. | Aug, | Sept, | Ot. | Nov. | Dec. Ade. * Souths. 
Mid ＋— — — | —— — — — —1 
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af | hg Ko 4 1713 12 12 103 10 |] 110 9 | *vio 10 2 | © 26 T1 4 20 Y 
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; 6 1 4171516 415 nner nne 
— "+ af I, 16 5 8 m 
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dls 18 [nao l. 38} w | % | x65 x5 [oprb feb} Bl Gus | G24] 755 [2 
2] 22] "29 | 3920 % | #8] 27] 22 ni 73 91 325 | 712 | $0 | B 
*4 1128 1922 [1920 218 20 DETECT een 3 
— 1 I6 1 I 1 13 19 j 503 iy 423 © $49 I 22 $5.4 of 
TAK SH RARHHAKH RIF 
134 23] 25 23 | **24 23 | 22] 5321 21] 21] 7020 Mag 2 e 1818 * 
6 $ 2,13 22 | * 21 21 21 22 22 14 4 11 12 1 
15 "= - ; * f * * 5 2 23 102 [2 822 23 323 nenn 1 © $ 
526 | 2328 | 5 26 | 27 2 25 23] 7 23] 7 23 | 5524 24 >] 7 © Jr2Mas | 3 43 
1327 | 2 29 | *327 | 28'| 2 26 | *®26 | "*25 | *324 | 24] 524 | +25|*25N 7} 733 | 136 42% | E 
28 30 28 | ? 29 27 27 7.18 26] 7 25 | "525 25 26 | 226 18 7 2 2 24 4 52 | 
2 10 2 20 100 | 102g | 1823 27 | 1526 26 | + 26 [1227 27 19 10 3 12 5 22 m 
1940 183 — 1 1820 [7 29 | 2528 | 27] + 27 | **27 HT CC SHE 4 6] g/l 7 
2 7 7 Ii 1539 29 | + 28 | **28 28 | * 29 ar VF art 6 9 4 48 6 2 
HEH EHOH RCs n * n 1 
7 19 114214 3 30 1 30 30 I 2 23110 2 24 755 — 
7 is 2 15 : : 4 21 ** 314 ** 2 | *mpn | 922 | OM | '/ 2 } 3 2410 15 ” 23 8 5c v5 
221.2 1 4 4 2 o 2112 3 4 || 251028} 8B of o5: |] 9 
4 612811 6 6 1 c{* of.* 12 P' C3 7-4 31% 4 5 26 | 11 12 8 43 | 10 560 | _ 
7 9 $439 &j G09 447. 4 $45 4/7} ** 5-4-5 6 7 111 25 936 12 412 
12 82 102811 817 77 5 515 5] LA PLA. "Lan _ @ 0 wr on WD 
9 9 9-19.34 27.9 616 614646 | ej BE ag obtf} rom = $4.5 
10 1 10] 10 9 178 711147 e 9 30 L418 9 q*-w 1 2 
'9 11 9 11 1710 6 8 8 at 8 | 10 | 
. "8 0-2 find the Moon's Place ard A 


a. The Sun's Place is expreſſed in Signs and Degrees under each Month. On the left Hand | 
Manth, whereon the New Moons happen; when the Moon's Place is the ſame with the Sun's. | 
om whence, the Days of her Age muſt be reckoned forward to the Month Day, whereon the 
Leen't Place is reguired : Adding the Signs and Degrees gone forward, by the Moon, according to the 
umber of Days of her Age, in the annexed Table. When the Sign and Degree of the Moon's Place 
e found, obſerve againſt what Day of the Month the ſame Sun's Place flands in the Table, and the 
oon's balf Time above the Horizon, will be the ſame as that /f Day: known by the neareſt] 
onth-Day in Table p. 1 56, of Sun's Setting, which muſt be deducted from the Time of the Moon's| 
puthing for her Riſing, or added thereto for her Setting, at London, or in England. | 
In other Parts of the World, uſe the Semi-Duration Arc, according to the Place's Latitude, and] 
oon's Place or Decln, conſidered without Latitude. See Tab, of Semi-Duration Arcs farther on. 


| July 26, 1760? The Golden NO, being 


„ 


& 


the Degrees of the Sun's Place ſtand the Golden Numbers, reſpectively anſwering to the Days off] 134, ſtands againſt 13th % at New 


Moon, when the Sun and Moon's Place 


will be 


For 3 Days of the 


5 
Or m oo, to which anſwers Avg. 23, 


Sum 


* . * . 309 210 
Moon add 1 


9 


O 


when the Half-Day, (equal the half Coan- 


| tinvance of Moon above the Horizon) is 
7h zm which taken from 2h 24m p. 


Southing, leaves 7Þ 21m Mornirg ner 
And ſo for other Caſcs. 


Riſing. 


_ HIGH WATER, 
Note, a ſtands for after, and 6 for before, 


Amſterdam, a ob zo Fowey, a 3 10 Harwich, 1 3 30 Oftend, 
Breft, a 1 0 Fluſhing, 5 1 30 Haſtings, b 4 o Orforineſs, 
Bidlington Pier, a 2 0 Gouries Gut, bo 5 St. Helens, b 5 30 Plymouth, 
Bridgewater, a 4 40 Graveſend, 6 1 20 Havre-de-Grace,b 5 30 Portland, 
Buoy of Nore, 4 1 30 Gunfleet, b 4 0 Loo, 4 3 10 Portſmouth, 
Calais, b 3 o© Hartlepool, a © 30 Lime, 4 3 50 Rocheſter, 
Dartmouth, a 3 30 Humber, a2 0 Leigh, bo Rammekins, 
Dover, b 3 o Hull, « 3 30 Mountſbay, a 1 15 Redfſand, 
Dieppe, 4 0 Harborough « 3 30 Maze, bo 5 Scilly, 
Exmouth, 2 3 50 Harflew, a 5 50 Needles, b 4 40 Shoe Bacon 


EXAMPLE. To | 
2 | | At London, on that Day, it is high Water — gh 5 zm 
ſubtract x 20 


High Water at Rocheſſer — 8 33 
And the like for other Places, by adding or ſubtrafting to or from High Water at London. 


SY SBS k > DB 


38 oO o 


1 ene 
Sw 2 
O 0 30 030 


+> 
O wn 


at the following PLAces, in Hours and Minutes, before or after the Time of High Water at London, 


Spithead, b3 o 
Shoreham, ba © 
TinmouthHavena © 30 
Tinmouth, a 3 40 
Torbay, a 3 40 
Topſham, 4 3 50 
Texel. 

Weymouth, 


Yarmouth Pier, 


find the Time of High-Water at Rocheſter, on the 10th Day of the Moon's Age. 
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154 The ROYAL AS TRONOMER 


_CHRONOLOGICAL TABLES. 
A TaBLE, to find the Time of the Paſchal or Eafter Full Moon, and conſequently Eafter, for ever, by the Golden 
Numbers, and Days the Lunar Cycle of 19 Years goes forward in any given Period, New Style, 
Paſchal] Dom. ES (GOLDEN NUMBERS, : +« 2 
Full Ds; Letter. AH Ti (iv | v | vi T vii Font ix | x | xi | xii | xiii q xiv | xv | xvi qxvii Nen q xi 
Mar.21;C 8| 19] © | 11 | 22] 3 | 14 25 617 [28 [9 [20 1]i2]z3] 4| 15 | 26 
22D g9|20]| 1|12] 23} 4] 15] 26] 7 18291021] 211324 511627 
23E 1021] 2|13][ 24} 5 16[27 | 819 ofir]zz] 3014] 25] 517 | 28 
24 F 1122 31425 61728 92011223 4115 26 71829 
258 1223 [4 15 26 [ 18 29 [10 2z1[ 213 [2415116 LLS o 
200A | 13] 24| 5 16 | 27 | 8|19| ofiu|2z2] 3]14| 25 6| 17 28 920 | 1} 
273 14425 617289 2011121234116 2687118291021 2 
280 ej 15] 26] 718291021 [211324 51627809 022; 
| 291D 81627 8 | 19 ojiij22] 3114251 619 jab] gf ao] 1113213314 
| 20 E wv 17 | 28 | g' 20} 112 23 41] 15 | 26f 7 8291021 2] 13] 24] 51 
zit El ag] wo n f 2j13 f 244 $4 16] 27 | Bligh of 11 jan” $1 147 2g j 6 
Apr. 1G 819 ofi1|22] 3425 51728 920 1] 12] 23] 4 15] 26] 7 
A „ 20113 23 411526 721 18 | 29 ] to | 21 1] 13-3 244 C116 L287 | 8 
33 e221] 21324 511627819 offi] zz] 311425 6117128149 
40 2122 314136 [6% 281 920 111212341526 711829 | to 
| 950 E23 4| 15,26] 7 [829 10 z 2[13] 24] 5[16]27] Bl 1g] on 
5E S 24 5 165 27819] o| 11Þ 22] 3] 14] 25] 51728 920 1] 1 
| 7 225 6172892011223 4] 15] 26] 7 [18 | 2g] ot] 2] 1 
8G ef26| 7 |18| 2g fiof2i] 21324] 511627 Bl wg] opti] zz] 3 [4 
Lad oli aſ27|$iwglorimnjez| g3'wu|25s| luis gfzoſ i] 12 E 1 E 
| 1008 3828 9 20 11223 44.15 26 718 29 10 [41324 51 
ne 5 29 10% 21] 21130 24] 5162789 22314256 
| 22D L{ of] zz] 31425 6] 7 | 28] 920 1112234115 26 7 | bil 
13E E| 1]12| 23] 4|15] 26] 7] 18} 2g io 21) 2[|13] 24] 516127] 8 [uy 
14 QI 2 [13] 24} 5116127 | Bl wg] on zz 35 14f 2s | 6 z |28| giz 
51G 22 3425 6|17] 28] 9 20] 1]12]| 23] 415] 26] 7 | 28 10 
1A 4s 28571829 102121324 5 [16] 27 | 819 11 | 22|| 
| 18 5s 11627 8119} 0224 3114251 651171289 304 
17]B A 5 1627 819 ofirt]zz] 311425] 711829 10 
18]C  6117]28] 9201 12] 23] 411526711829 10 
| UT 7118 6291021 2113 [24 5 16278 [101 011 


EXAMPLE. To find the Full Moon before Eaſter-Sunday, in the Year 1765 = 

Againſt the Period 1700, in TAaBrz below ſtands 1, and the Golden Number for 1765 being x8, againſt x, the Days gone forward | = 
that Period, under the Golden Number xviii, in this Table ſtands April 6, in the firſt . for Anſwer, And the Dominical Letter“ Ih 
176; being F, reckoning on from April b, to F, Apr. 7 is Eafter-Sunday, and ſo for other Caſes, iS 


Nor. The Days the Cycle is gone forward, ſtanding under the given Golden Number, and againſt a certain Month-day, ſerve for a i 1 
Period, according to TABLE below. 4 


— 


[fa TABLE of the Number of Days, the New, Full, or Quarter Moons in the Gregorian Account, go forward in the Months, «© | 1 
Lunar Cycle, (of 19 Years, or 235 Synodical Months) advances of the Cycle in the Beginning of 1600. 4 


Biſſextile } Gregor, Lu. Cyc. } Gregor, Lu. Cyc. J Gregor. Lu. Cyc. | Gregor, [Lu. Cyc, J Gregor. Lu. Cyc. | Gregor. | Lu, 0 
Years. | Years {yo forw, | Years [go forw, | Years go forw, | Years Joo forw. | Years [zo forw. | Years. {20 "ny 
of Chr. Days. of Chr. Days. of Chr. | Days. of Chr. | Days. of Chr. | Days. of Chr, | Days. 
B 1600 o I 
1700 I 2900 6 4100 11 5300 16 6500 21 7700 26 
1800 I 3000 6 4200 12 5400 17 6600 22 7200 2] 
1900 2 -j 3100 7 4300 | 212 5500 | 17 | 6700 23 7900 1 
B 2000 2 3200 7 4.400 12 5600 17 | 6800 22 8400 2 
N | 2100 2 3300 7 4 | 13 5700 18 6900 23 8100 2) 
2200 | 3 3400 8 4600 13. 5800 18 7000 24 $200 
2.300 + 3500 9 4700 | 14 5900 19 7100 24 8300 7 
B 2400 3 2600 8 4800 14 6000 19 7200 24 8400 JJ 
| 2.500 3 9 4900 14 5100 19 7300 | 25 | $500 0 
2600 5 3800 | 10 5000 | 15 b 6200 20 7400 2 5 &c. 
2700 3 1 3900 i 10 [5100 | 16 6300 | 21 | 7 $00 26 | 
B 2800 | 5 4000 10 5200 15 6400 20 7000 26 


mY See the Reaſon, Page 3 


c . — th. tits. ty. adi. — At. Aa 


o, why the Lunar Cycle goes forward in the Months, according to a certain Number of Days, as here inſerted- 
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OLOGICAL TABLES. 


A LE, hhewing the MovzsaBLE FeasTs, by the Dominical LET- 
x AY as an Nen, from 1700 to 1899, according to the Gregorian 


or New Style. — — 
| Kas | Shrov.| Eaſter | Rog. | Afe. | Whit. | Trin. | Adv 
un | Xmas rov. er] Rog. . ; 1 ; 
4 3 to Sh. | Sund. Sunday] Sund. | Day. | Sund. | Sund. | Sund 
Sun | 
is... 1 of of]Fe. 5|Mar.26|Ap. 30|May 4|May 14] May 21]Dec. 3 
Tl 7 12 Ap. 2|May 7 11 1 28 3 
A 2.7.10. 18. 8 I 9 14 18 28 J[[un. 4 3 
1.4.9.12.15 | 9 2 16 0 25 Dun. 4 11 3 
6.17 10 Mar. 5 23 28|Jun. 1 11 18 3 
—13.11.14-19 | 6 1 Feb. 6|Mar.27|May 1]May 5|May 15]May 22[No. 27 
2.5.8.13.16 [7 1 13]Apr. 3 12 22 29 27 
B / 10.15.18 8 1 20 1 15 19 29 Jun. 5 27 
1:44.18 19 2 27 17 22 26jJun. 5 12 27 
6.19: ji 1 nn 244 39 Jun. 2 12 19 27 
34177770 6 2 [Feb. 7 Mar. z8 May 2 May 6|May 16]May 23 28 
2.5.13.16 7 2 14|Apr. 4 9 13 23 30 28 
C 4.7. 10.15.1818 2 21 11 16 20 zol[Jun. G 28 
1 11.9.12.17 9 2 28 18 23 __— 6 13 28 
6. 10 2 [Mar. 7 25 zo[ Jun. 3 13 20 28 
114. 5 3 [Feb. IIMar. zz Kp. 260Ap. zo May 10|viay 17 29 
3.8.11.19 6.3 8 290 May z May 7 17 24 29 
DZ. 5. 10. 13.1667 3 15 Apr. 5 10 14 24 31 29 
7.15.18 8 3 22 12 17 21 31]Jun. 7 29 
1.6.9. 12.17 | 9 3 Mar. 1 19 24 28[Jun. 7 14 29 
16.14 5 4 Feb. 2 Mar. 23 Ap. 27 IIMay ꝛiIMay 18 30 
- 2 1.16.19 6 4 9 zo]|May 4 8 18 25 30 
=: [:.;.10.:3z 7 4 16]Apr. 6 11 15 250 Jun. 1 30 
47.12.1518 8 4 23 13 18 220 un. 1 8 30 
1.6 9.17 [ 4 Mar. 2 1 290 8 Is 30 | 
3-14. | | 5 5 [Feb. 3|Mar.24|Ap. 28] 2|May12|May1g]Dec. 1 
5. 8.11.16.19 6 5 10 zi[May 5 9 19 26 I 
2. 10.13.18 | 7 5 17]Apr. 7 12 16 26 Jun. 2 1 
1.47. 12.158 5 24 14 19 23]Jun. 2 Al I 
15 9 5 Mar. -» 21 26 30 9 16 I 
3.11.14 5 6 [Feb. 4 Mar. 25 [Ap. 29 3|May 1 3|May 20 2 
5.8.16.19 6 6 11]Apr, 1]May 6 10 20 27 2 
G 2.7.10.13.18 7 6 18 8 13 17 27 Jun. 3 2 
1.41215 8 6 25 15 20 24 Jun. 3 10 2 
6.9.17 | 9 6 Mar. 4 22 27 31 10 „ 


EXAMPLE, What Time do the Moveable Feaſts fall in 1762? The Dominica! Letter being C, 
and Golden Number 15 ; Shrove Sunday is February 21; Eafter, April 11; Regation, May 16; A 
genfion-Day, May 20; Whitſunday, May 30; Trinity Sunday, June 6; Advent Sunday, November 


28 ; ſo for other Years, 


Note. The above Table will ſerve from 1900 to 2199, except when the Eafter Moon falls on 
Sunday; then Eafer falls a Week after the Time, by the Tables. 


| 


—_—_ 


A TaBLe, ſhewing the Mewe- 


alle Terms, from 1700 to 
1899. 
Eaſter rn 7 
e rm [Term Ends. | 
begins. begins. | 
Ap. 12]Way 8 May 260 u. 14 
19 15 Jun. | 21 
2G 22 9 25 
May 3 29 16 July 5 
100 Jun. 5 23), 12 
Ap. 13 May ꝙ May 27 Ju. 15 
20 16 Jun. 3 22 
27 23 10 29 
May 4 30 17 July 6 
11 Jun. 6 24 13 
Ap. IA May 10 May 28 Ju. 16 
21 17 Jun. 4 23 
28 24 11 30 
May 5 31 18 July 7 
12 Jun. 7 25 14 
Ap. S May 4 May 22 Ju. 10 
15 11 29 17 
22 180J un. 5 24 
29 25 120July 1 
May 6 Jun. 1 19 8 
Ap. May S May 23!Ju. 11 
16 12 30 18 
23 19 Jun. 6 25 
30 26 13 July 2 
May 7|Jun. 2]. 20 9 
Ap. io May 6{May 240 u. 12 
17 n 19 
24 20jJun. 7 26 
May 1 27 14]July 3 
8 —_— M0 
Ap. 11i|May 7jMay 250 Ju. 13 
18 140Jun. 1 20 
25 10 | 27] 
May 2 28 15 [July 4 
9 Jun. 4 22 il} 


1762. 


Note, Eafter Term begins 17 Days, 
and ends 43 Days after Eafter. Trinity 
Term begins 5 Days, and ends 24 
Days after Triricy, 


Term continues 27, and Trinity 20 
| Days, incluſive. | 


Eafter Term beyins April 28, ends 
May 24. Trinty Term begins June 
11, ends June 30, for the ſame Year 


Therefore Eaſter 


| 


» — —— m 4 


— en "CO _— —_ ts... ent. A. — 


before Chr. ſhould ſtand in the Place of o, Year; 2 in the Place of 1, Year 
brift,-While the ſimilar Tables, for Years ſince Chriſt, are uſed as they ſtand. 


Emendation. P. 148. For F, (againſt 4 Years current ſince Chr. O. S. under 700) make FE with the Pen; Same Pa, For ED (againſt 12 
rs. bef, Chr. O. S. under 500) make ED. 


| 
| 
In the Dom. Letter and Golden No, Tables, O. and N. Style, the Yrs. ſince Chriſt, were firſt conſidered as cp, or 1, 2, 3, &c. 
ears of Chr. reckoned after compleated, (inſtead of current) by which the o Year was conſidered Biſſextile, fr. the Beginning to the End of the | 
Year ſince the Birth of Chriſt; the iſt Year from thence to the End of 2d, Sc. whereby 2ſt Year before Crit was confidered f after 
Biſſextile, which is Br//extile, conſidering the Years ſince Chr. current, as they are. Therefore, to find the D. Let. or Golden No. for a“ 


BY Tt. 
before Chr, 1 muſt be deducted from the true Year, before Chriſt, and then find them, in the Tables from the Date remaining; becavſe + Verr 
3 3 in Place of 2 Years, Oc. in the Tables for Tears ere 
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the above Table, being doubled, will ſhew the Length of that Day, in the Year. 
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1 CHRONOLOGICAL TABLES. 
(| wt bf 2-4 1 2 n e ee e e ET e eee 4 
JATABLE, ſewing, at Sight, the MoveapLe FEASsTSs, and FERMus, for ever, by the DouIxICAL Letras, 
and GoL.pen NumBER, according to Old Style. 
Of Uſe in HISTORY and CHRONOLOGY. 
From | | | | | 
P.] Gro | Xmas |Shrove | Eaſter | Rog. JAſcen. | Whit-| Trin. Advent] Eaſter [End, [Trinity | f F 
[L.] NuugkERSs. | to Sh. | Sund. |Sunday|Sunday] Day. |Sunday|Sunday|Sanday | Term 93 
| Sund. begins begins. | - 
| 2.5.13.10 | 6% of|Feo. 5|Mar.z6|Apr. zo|May 4|May 14|May 21]Dec. 3 Apr. 12 May 8]May 26] Jun, 14 
7.10.15.18 17 12|Apr. z May 7 11 21 8 3 19 15 Jun. 2 21 
A 1.4.9.12 8 19 9 14 18 28 [Jun. 4 3 26 22 9 
3.6. 11.14.17 9 20 I 21 25|Jun. 4 11 3 May 3 2 16] July ; 
__| 8.19 10 Mar. 5 23 280Jun. 1 I1 18 3 10 [Jun. 5 23 
2.5 13.16 6 1 [Feb. 6|Mar.27|May 1]May 5 May 15 [May 220 No. 27 [Apr. 13 May 9g May 27 Jun. 1; 
4.7.10 15.187 1 13jApr. 3 8 12 22 29 27 20 160 un. 3 22 
B | 1.9.12.17 6-1 20 10 15 19 29 JJ un. 5 27 27 23 10 
3.6.1114 9 1 27 17 22 200 Jun. 5 12 27 May 4 30 17] July 6 
8.19 10 1 Mar. 6 24 29 [un. 2 12 19 27 11 Jun. 6 24 T 
| 2.5.10.42.16| 2 Feb. 7|Mar.28|May 2|May 6|May 16|May 23 28]Apr.14|May 10|May 28 Jun. 16 
4.7.15.18 1 14|Apr. - 4 9 13 23 30 28 21 17 Jun. 4 23 
C1 voi 18 3 21] 11 16 20 zo[[un. 6 28 28 24 11 30 
| 3-11.14.19 | 9 2 28 18 23 27]Jun. 6 13 28|May 5 31 180 July; 
a. o 2 Mar. 7 25 zolJun. 3 13 20 28 12 Jun. 7 25 I 
16 | 5 3 Feb. 1]Mar.22|4pr. 26]Apr. zo May 1o[May 17 29|Apr. S May 4J/ May 22] jun. id 
2.5.10.13 a 8 2g]May z May 7 17 24 29 15 11 29] „ 
D ] 4-7-12.15.18] 7 3 i5{Apr. 5 . 24 31 29 22 18 Jun 24 
| 1.6.9.17 S: 4 22 » WT -, 21 z1jJun. 7 29 29 25 120 July 1 
| | 3-8.11.14.19]| 9g 3 [Mar. 1 19 24 28]Jun. 7 14 20 [May 6 Jun. 1 19 5 
| 1415 5 4 [Feb. 2 Far. 23A pr. 27 IIMay 11]May 18 30 [Apr. May 5 May 23 Jun. 
| 2.10.13.18 6 4 9 30 May 4 8 18 25} 38 16 12 300 1}! 
E | 1.4.7.12.15 7 4 16;Apr. 6 11 15 25 I un. 1 30 23 19 Jun. 66 #45 
6.9 14.17 8 4 23 13 18 8 I 8] 30 30 26 13] July; 
3.8.11.19 9 4 Mar. 2 Ro! 25 29 8 Is zo [May 7[Jun. 2 20 J 
„ 5 5 [Feb. 3, Mar. 24 Apr. 28 2 May 2 May 19 Dec. 1 |Apr. 10 May 6 May 24 Jun. 
| 2.7. 10. 13.186 5 10 3 [May 5 9 19 26 I 2 4 Si 3 ly 
IF | 1.4-12.15 > 8 '17,Apr. 7 12 16 26]Jun. 2 1 24] 20 lun. 71 3% 
3-0.9.14.17 [8 5 24 I 19 23jjJun. 2 _ 1'May 1 27 14] July | 
8.11.19 95 INMar. 3 21 26 30 gf 16 I 8 [Jun. 3 1 
| 5.13.16 | 5 6 [Feb. 4 Mar. 25A pr. 29 3 May 1 3{May 20 2|Apr.11|May 7|May 25 Jun. 
| 2.7.10.18 |6 6 11|Apr. 1]May 6 100 200 27 2 18 14 Jun. 11 
G 1.4.9.12.15 7 6 18 8 117 27 [un. 3 2 25 21 | 4 
3.6.1417 8 6 25 15 20 24\Jun. 3 10 2 May 2 0 15 Julf 4 
| 8.11.19. 9 6 Mar. 22 „ I 171 2 9Hun. 4 221 i 
A General TABLE of the Sux's Riſing and Setting, for England and Ireland, New STYLE, To be uſed with Table, Page 153 _ 
I January. February. March. | April, May. June. July. Auguſt. September] October. November Decem e 
| Days riles.|ſets, riſes, ſets. ere LE En riſes. [ſets. mer eee. riſes. iets. eee. jrites. —— 
h m h mjh  mſh mh mh mjh mh mh mſh mh mh mh mh mh mh mh | 
4 37 27/6 3 5008 10/3 4613 14% 22% 37/5 2716 4206 16s 43% 154 447 5% 
| 4 43 2116 4 4713 1313 4318 124 27% 3215 23/6 3616 22 8 25 5 
4 48 4608 1413 5x18 gſ4 3117 2815 29.6 3006 28 8 46 
+ 53 4513 x5]3 34% (, 36% 2315 3516 246 53 $ 039 
1 4 59 443 16/3 5718 314 42/7 17/5 4215 1806 39 3 79 
| * 43% % as d 47]7 1215 47;6 1206 45 8 655 
| 5 10 43/5 1714 417 56% 53/7 61s 5216 715 51 + + 
5 16 + 4 43]3 2714 817 5214 58/7 us 58% e 55 +4 
$ 21 4217 1913 57 8 164 2217 48]5 5516 45 5517 2 8 755 
3 3717 2413 54'8 K 1717 4 6 rol5 497 7 — . 
N. B. The Time of the Sun's Setting, in 
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REMARKS on the KE RAS, or Points of TIME, } 


farndus Ara is that of Feſus Chriſt, beginning at the Kalends of January, immediately following the Birtb. | 
—_— Dea is — - Crit tans, yet the Engi/ and Irifþ uſed an Ara later by a whole Year in all public and ecclefiaftical 
Writings, before the Alteration of the Style. They did not begin the Year with the 1ſt of January following the Nativity, but with the iſt} 
of the Conception, or Incarnation, -obſerved on the 25th of March; and therefore the Engliſh reckoned from the Feaſt of Lady-day, 1748, that} 
| 

| 


there were compleated 1747 Years, But, from the Birth of our Lord to the Feaſt of the Nativity, in the Year 1747, they numbered only 
1746 Years elapſed ; whereas all the Reſt of the Chriftian World reckoned 1747. 

Dionyfius Minor, Author of the Cbriſian Ara, made the Conception of Cbriſ to be on the $:b of the Kalends of : April, on the firſt Year 
of this Era, and born the Winter following, at the End of the 46th Year of the Reformation of the Calendar by Julius Ceſar. 

This Way of Computation was univerſally accepted, at firſt, but univerſally receded from by Degrees; and did not take Place in England, and 
ſome other Places, before the End of the old Style, . a . 

The common Opinion is, that Chriſt was born the Winter preceding the Time in which Dionyſus reckoned the Conception; yet the Exgliſb 
and the Reſt of the Chriſtian World, agreed about the Time fince his Birth for the greater Part of the Year; but for three Months, from the 
Kalends of January to the 8th of the Kalends of April, they wrote one Year leſs, 


CONTROVERSIES ww KRA. | 

There are many Controver/i-s about the Mira of CaxAaTION, among the Chronologifts, (and always will) ſome affirming the Werld to be 
created 4950 Years before Chriſt; others affirm 298 8. The Greek-Chrirch, and Eaftern Emperors ra of Creation was 5 509 Years before 
Chrift, But the Chineſe Date of the World is muc older; and ſuch chronological Diſputes will never be ſettled, 

The antient Ara of the Ohympiads begun 775 Years before Chrift, on the Kalends of Fuly, according to ſome 3 but 776 according to the 
Greeks, who yet make the Year of the Julian Period 3938. 5 N 

The Stra of the Building of Rome is either the Yarronian, 752 Years, or the Capitolian, beginning April 21, 751 Years before Chrift. 

The Tra of Nabonaſſar, famous among Aſtronomers, began the 26tb of February of the Julian Year, reckoned backward to 746 before 
Chriſti : That Day being the 1ſt of the Egyptian Year, Ptolomy, and, after him, Copernicus, computed the Places of the cœlſial Bodies from | 
it, 5 

The Ara of Alexander begins 324 Years before Chriſt, November 12, being on a Sunday, and according to Chronology, which was alſo 
the 1ſt Day of the Egyptian Year, Between the Ara of Nabonaſſar and Alexarder, there are 424 Egyptian Years, The Abiſſines reckoned by 
i the Ara of Martyrs, called Diocleſian, beginning Auguſt 29, in the Year of Chriſt 284, E | 
| The Turks and Arabians Ara, call'd Hegira, takes its Beginning from Mabomet's Flight, July 16, Anno Chriſti 622. 

The Perſian Æra is called Feſdegird begins June 16, Anno Cbriſi 632. 


Tne Julian Perio1, containing all other Era, has been deſcribed, Page 146; which Sras, when reduced to it, diſſer, according to different 
Authorities, . | 

The Antients diſtinguiſhed their Time by other Revolutions; ſuch as the Jubilee of 49 or 50 Years; an Age of 100; and an Olympiad of 4} 
Years, among the Greeks, beginning at the Neww Moon, next after the Summer Solſtice, 775 Years before Chr. | 

The Perfians obſerve the *gyprtian Account of 365 Days in a Year to this Day, In which Reckoning the Equinoxes and Seaſons move for- 
ward through the Year in the Space of 1506 £gypt:an Years, 4 Hours, 27 Minutes, 8 Seconds, according to the Newtonian Mean S:clar Year, 
when the ſame Seaſon begins again, This Year is extremely convenient for Afr onomical Computation; becauſe of no Motion to be added for 
intercalary Days in the Reckoning; there being none of thoſe Days taking Place. | 


The Dyfference of a Year, or more, between ſome of theſe Aras, and thoſe we have given, at Page 146, [which we find diſputable) we leave 
o be ſettla by Chronologils, making this Subj 


ect their chief Study; as there is no Likelihood for Men of Science to agree exactly in theſe Matters, 
ot capable of Demonſi rat ion. | | 


The cc&-day correſpondent to the Montb-day, for the Teputed Year, many Years before Chrift, is another Obfacle lying in the Road to Truth, 
chronological Computation, For, before the Time of Julius Ceſar, the Form of the Year, or Year of Confuſion, was never exactly and regu- 
'| rly ſettled, by which it will be hard to know the Week-day, on which every ſuccefſive Year, ſince Creation, began; as likewiſe the Week- 


Way, correſpondent to the Montb-day of any Year, fince Creation: The ſame depending on the ſettled Form, or known Changes, of the 
ear, from ſome particular Date. T 


| he Antient Week and Montb-Days, before Chriſt, the moſt certainly known, are reduced to the Julian 
rom of Reckoning, whereby they become intelligible, 


Wazn Julius Cæſar reformed the Calendar in the 45th Year before Chriſt, he ordered that the 1 Day of the Julian Year, Yhould begin on Far, 
7, immediately after the old Roman Year of Confuſion, which happened, according to Chronology, on a Friday. Now (by Tab. p. 148.) the 
—_ Let. for 4 5 28 before Chriſt, (deducting x from 45 to find it) was D, old Style. Whence (by Tab. P. 149.) the iſt of Fan. in that 
ear was on a Friday, 


cos with Chronology, Likewiſe, we find, on RetroſpeFion, that 28th May, in the 585 Year before Chriſ, being 
Leap- Year, was on a edneſday and not on a Mongay, when the Battle between the Medesand Lydians was decided. 


Our AL fat eee, 
OLE at L, 149, we therefore 2 grve 7 to Truth and Tuſticg, At the ſame Time we obſerve, if his Ara, Mears bef. Chr. be true, | 
men tne Latenaar was corrected, that Fan, iſt happened, by our and bis Tables, on a Sunday, and not on a Friday, according to Chronology, 
That the 24th, and not 23d Feb. (ſee p. 10, Ferguſon's Appendix) i f — d 25th 23 
* ; ones ESD bad 15 Been. on's Appendix) is on the 6th 0! Tg ee of March — and 24 and 25th of Feb. (not 23 


may in peneral be reflified by making them agree with the Week-Days to which they are fixed ; the} 


þ 


Miſtakes in the Eras or Dates of Chronology, 
Week-Day being a material Circumſtance in all Chronologies and Hiſtories of EveNTSs, 


REMARKS on te NATURE and MEASURE off TIME, 
TIME, by our Ca 


neept:on, proceeds with a conſtant equable Flux, or uniform Succeſſion, The Meaſure of which muſt therefore be referred 


to Motion; and that of the apparent uniform Motion of the fixed Stars is beſt, But the variable Motion of the Sun and Moon have, by the 
Conſent of all Ages, (as more conſpicuous and obſervable tha 


Jies f. nn SA N n that of the P/anets and Stars) been made Choice of for this Purpoſe ; which Bo- | 
ies 1eem to nave been intended by the divine Archite, beſides their other Uſes, for perpetual Chronometers, to diſtinguiſh and mark out the 
Seaſons, Days, and Years, as they are, | 
4 par obſerve that the Days, and therefore the Hours, and Minutes, are unequal, and that by the Earth ſackening her Pace, and ſome- 
imes guickening it again in her Orbit; befides her uniform Rotation from Me to Eaſt, the ſame Way, on her Axis, in a Day's Time, This 
they infer from the Sun's different apparent Motion, through the ſame Length of Year, nearly, | 
Therefore, to meaſure Time, 


; cr refer it to one Standard of uniform Motion, they imagine 
(or that Time wherein the Sun and Earth finiſh their ſeveral —.— with © OO I II Rave bnot the Lang. of the Joke Wha 


| | ach other, and begi j d ch 
575 39th, &C. according to Sir [aac Nerwron 3 but different by others. r, begin again) to the conſtant Period of 36 54 5h 48m 
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But one Way or the other, this Length of the Year is no more eertain or permanent than the mean Length of a Day. Since, in this Com. 
putation, they divide the Diſtance of Time between any two diftant Eguinoxes, or Soſftices, obſerved, by the Number of Revolutions between 
_ Obſervations, whereby they but determine the mean Length of the variable ſolar Period, which they afterwards ſuppoſe permanent or 

val, | | 
70 do which, as Sir ſage Newton went no farther back than 20 Yeafy, betwixt the firſt and laſt Obſervation, he could not determine the 
Length of the mean Year to fo great an Exatineſs, as if he had gone as far back into Antiquity, as Prolomy's Time, or before, for his fir 
Obſer vation. For the mean ſolar Year this Way determined, by the great Ditance of Time divided by the great Number of Revolutions, would 
have come ſo near the Truth [except an Acceleration of the mean Motion of the Sun or Earth be ſuppoſed that if there had been a conſiderable Erro 
committed in the Time of the 1 Obſervation, or elſewhere, yet, it would have became infignificant for one Year, by its Diviſion into ſo 
a great Number of Parts or Revolutions, | - 
Hence, 3654.24234027 : 3654 :t 12% : 11.992038 14, G.. = 11% 290 45! 40% 2%, Ce. Sun's Motion in 365 Days, according, 
{Sir Iſaac Newton, From whence the mean diurnal Motion in the Ecliptie = 597 8”, Cc. (as before obſerved in the Tables) whereas th; 
{apparent or real Motion amounts to 617 ſometimes, and at other Times ſcarcely to 57! : The mean and true Time being proportional to the wer 
and true Motions, 
But, conſidering the anal Preceffion of the eguineFial Points at the mean Rate of 50”, according to ſome, but different by others, ti, 
\ 1 of the Ecliptic i Ozliquity, the different Diſtances of the obſerved Eguinoxes, or Solftices, by which the Solar Year is difterently deter. 

Imined, A*TRONOMICAL TABLES, formed according to theſe different Principles (as has been the Cuſtom) muſt vary more or leſs from the 
Ry Truth in Computation; verifying Dr. Halley's Obſervation to his Friend that “ all Aſtronomical Tables are made to be mended,” And the preſent 
Ifuperior Accuracy we pretend to, in our Tables, is by a Compariſon with, and Improvement of, the lateſt and bef# Authorities, | 


Of REST and MOTION / BODIES, and of ANTIENT and MODERN HYPOTHESES, 


RELATIVE Ref? we obſerve daily in the Maſſes of inanimated Matter about us; but anz0rLuTE Rxer in any Thing we obſerve, is as har 
Ito diſtinguiſh, as an abſelute Vacuum in infinite Space, | | 
| Dr, Bradley, by his more diligent and correct Obſervations of the Heavens, was the firſt who diſcovered the Aberrat ion of the fixed Stan 
& by the Motion of Light and of the Earth in its Orbit) who has alſo made a Diſcovery of another apparent Motion among the fu 
tars, in his Letter to the Earl of Macclesfield. And it has been the Opinion of the antient, as well as it is now of the modern, Aſtronomen 
that different Worlds, or diſtant Syſtems, have a relative Motion among one another, at the ſame Time they are relatively moving forward 
{perhaps in Orbit round a central World) in infinite Space, This Notion of a n of Worlds has prevailed ever ſince the Time of th 
Pythagoreans, who maintained (as we now do) the Probability of the ſeveral P/arets being inhabited by a particular Kind of Beings, ſuitedu 
oſe Regions, Who likewiſe maintained that the Planets were retained in their Orbits by the Power of Gravity. That each Planet mor 
round its Orbit like a Stone wobirled round at the End of a String, by Centripetal and Centrifugal Forces, And Lucretius, taught by Demecritu, 
{ſuppoſed Worlds without Number, in the infinite Space, counterpoiſing each other, by ſome general Lato of Gravitation, That if Bodies wer 
bounded, thoſe, within the Limit, would, by the Attraction of one another, in Time, unite in the middle Space, 
And herein it is obſervable, that Limirs of Space appear as impfible to Conception, as the Limits of Time, or of Exiſtence, For, there is n 
Thought can imagine when Time and 7 ꝛoere not; nor can Imagination repreſent, to a rationa/ Mind, a Poſſibility, ⁊uben Time ard Exif 
al! be no more; except in the Senſe of all Things (after a Diſſolution of our Earth and Syſtem) being ſwallowed up in an eternal Duration ani 
[mmenſity of Exiſtence, in their ſeveral new Modes. Therefore, an ETxawar and IxTIN ITE EXIST YNCE ARE OF UNAVO7DABLE NIC 
TY. Butthe pe Succeſſion of Time, and the Points of it, from whence all new Forms of Things, Beings, and their aſtoniſhing Changes, take 
Icheir Place and Eftect, who but an INT IXITIT GRTAT Bx1NG, (eternally exiſſing bafore all Worlds) can comprehend ! =_ 
The Ancient Afronomers firſt imagined, that the Cælgſia Bodies had a circular and equal Motion round the Body which they ſuppoſed at Ret, 8 
but not finding this Circular Hypotheſis to agree with their Obſervation (the Sun ſpending near eight Days more in the Northern, than in the Sout- 
ern Semi-Circle of the Ecliptic) to reconcile Appearance better to Obſervation, fixed the Sun, or Earth, at Reft, 4450 ſuch Parts from the Cents] i 
of the ſuppoſed Circular Orbit, as the Radius of it is 100000, which Diſtance from the Center is called Eccentricity, whence they readily calculati 
the Sun's Place, at any Time. This Theory, though agreeing pretty well for the Place of the Sun, the Motion of other Planets could not | RR 
accounted for by it: Therefore it was changed by Kepler, for the Elliptical Theory; which ſuppoſes the Sun in the lower Focus common to the! 
Elliptical Orbits of all the Planets, with a rotary Motion only about his own:Axrs, they circulating round him, and deſcribing conſtantly «1 
Areas in equal Times (or Areas proportional to the Times) by Rays drawn from the Sun, to each reſpecii ue Planet. By the ſame Hypotheſes a 
repreſented the Motions of all the Secondary Planets round their Primary dnes, placed in the lower Fecus of each Secondary's Orbit: And this Ih 
thefis anſwers to the Appearances in the Heavens beyond all others hitherto invented; though Kepler himſelf at firſt doubted whether ſome hn 
vary from true Ellipſes : Thinking it is not improbable that ſome might have a Form like the Section of an Egg, by the Force of Gravity d- 
. Jlating one Part ofethe Orbit more than another. But this Theory follows the Prack of the firſt Circular Theory, which ſuppoſed tht 
Sun at Reſt in the Center of the planetary Orbits,.and Planets moving circularly round Him, whereby they muſt deſcribe equal Aren it 
egual Times; as they ate now found to do in the Elliptical Tzeory, by Obſervation. | * 

The Sun's {aft apparent Diameter in Apogee has been 6 2a” 17 29”, and his greateſt in Perigee 32“ 33”, by which it ſhould reſult, thi 
the Sun's greateſt and leaſt Diſtances are as 1953 to 1889, as 101661 to 98339 (vid. Keil: Aron. p. 277) and the Eccentricity only 166! 
of ſuch Parts, as the Radius of the Circular Orbit, Sem. Tranſ. (or mean Diſt.) of the Elliptical Orbit is z00000 : But the antient Ecctr- 
tricity 3450 is above double 1661, from whence the Circular Theory was long ago concluded to be falſe, For, admitting but 172 5, one half 
the ancient Eccentricity, it would better agree with the Sun's apparent Diameters obſerved : But then would not, ſo well as the zvbe/c, accoutt 
for the Appearances of the Sun's unequal Motion round the Year. And {as the Ancients did) making the Center of the Circular Orbit, the 
Center of equal Motion, 1725 Eccentricity will not account for the annua/ Inequalities, For the 4+ 9 0m or Differences between tht 
Sun's mean and true Places are thus twice as much as what they will amount to with this half of ancient Eccentricity, This Defe# d 
Eccentricity of the Circular Orbit was afterwards nearly compenſated For, by placing half of it each Way from the Orbit's Center, and maki! 
the Center of equal Motion at the contrary Extreme to that where js placed the Sun, in the elliptical Orbit, which is ſuppoſed, “ 
Ward and Bullialdus, ſimilar to the Center of equal Motion in the Circular Theory, Mr. Street's Eccentricity to this Theory of the Earth's 
Motion is 1732, Mr. Flamſterd"s 1692, Mayer's 1680, Morris's 1683, Our's 1685, which make a ſmall Difference in finding the Sun's in 
Place from his Mean z nor is this Difference likely to be adjuſted, while different Obſervators of the Heavens, like different Surweysrs of tl 
ſame GxnTLEMAN's ESTATE, vary, in their Quantities, from one another. ; 

ler having obſerved, That the Squares of the Periodical Times of revobolng Bedies, are as the Cubes of the Diſtances from the Center! if th 
Orbits, about which they are ſuppoſed 1 orm their equal Motions, (i. e. as the Cubes of the mean Diftances from the Redy about which 40 
eevelye,) This uxivazxsAL Theory of MoT1on, examined and confirmed by Sir Iſaac Newton, and verified by Obſervation itſelf, is only can 
| traited by ſuppoſing the Sun's Motion, and the Earth at Reſt, 
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PRACTICAL QUESTIONS 
IN 


CHRON OL O G Y anſwered. 
Of VSE in HISTORY. 


QUESTION 1 4 


N Year, Month, and Day of the Month, being given, to find the Day of the Week, correſpondent ? ; » 
EXAMPLE. What Day 4 the Week was the 12th of March, in the n Year before the _— Year of Chrif, the Day where- 
in the Eclipſe of the Moon happened, a little before the Death of King Herod, at the real Birth of Chriſt, 2 f 
By Tab. p. 148, the Dominical Letters, for the Year, are found, at Sight, to be BA, which laſt Letter, A, is uſed after the agth of Februa- 
ry, Conſequently by Tab. p. 149, March 12th, that Year, was on a Sunday, required, 


QUESTION u. 


The Wh 2d, 3d, or 4th Week-Day (Sunday, Monday, Tueſday, 8.) being given in any Month of a given Year, to find from thence the Day 
of t onth ? 
This being the Reverſe of the former Queſtion is anfwered from the ſame Tables, directly, at Sight, 


QUESTION IL 
' The Day of th: Month that Eaſter falls on, in any Year, being given, to find in what Years it ſhall bappen ſo again, er has ſo before bappened 
Iz. on the ſame Day of the Month, either according to Old or New Style? 5 
EXAMPLE. - Let the 25th of March be the Time of Eaſter happening, when, according to the Proverb, My Lord falls in my Lady's Lap ? 
Here, March the 25th being on a Sunday, the Dominica! Letter, by Tab. p. 149, will be always G, for Old or Nero Style. 
Then, by Tab. p. 155» find March 25th for the Time of Eafter happening, againſt the Dominical Letter G, New Style, and you will find 


44 3 by, "4 for the Golden Numbers, ſtanding againſt the Time, when Eafter can poſſibly happen, with the Dominical Letter G, for that Time, 
ew . 


In Cid Style, it happened when the Golden Numbers were 


+7 pete is 28 Years, and a Golden Number Cycle, 19 Years, (in which Periods the Dominical Letters and Golden Numbers return to the ſame 
75H rder, O S.) therefore 28 by 19 produce 532 Years, called the Dionyſian Period, being the Cycle after which Eafter, and all the Moveable 


Feaſts, began and followed the ſame Order, again, Old Style. But, this Order is interrupted in. the New Style, by the Day reckoned leſs in 
every ſucceeding odd hundredth Year, than is reckoned by 


054 
15 


8 


the Golden Number and Dominical Letter will happen the ſame over again, before the Expiration of the ſaid Dionyſian Period; becauſe of the 
3 7 Letters 4 Times in the 28 Year-Cycle, For, by Tab, p. 130, the Years when the Golden Numbers ate 3. 11. and 14. 
are as follows. 


Golden Number 3. Golden Number 11. Golden Number 14. 

1769 . . 1807. 1902. 2016 1777. « . 1815. « 2910 3 7 2005 1780 . . 1818. , 19713. 200 

- = 26 21 8.38 96 34 29 24 99 37 32 27 

Examine theſe 45 40 54 Adding. 8 52 48 43 Ad, ing 56 G. 51 0.46 

Tears by Dom 64 59 73 to the 72 67 62 3 to the 75 70 65 

. 5 for 8.83 7 G. 91 & c. farmer. 91 86 81 former. G. 94 89. 84 

S. P. 140% 97 | &c. f 5 2102 
In this Manner are the Years backward examined for N. S. by Centuries. And likewiſe the Years backward or forward, for O. S. are thus 

examined, correſpondent to the Golden Nu 


| ) QUESTION Iv. 
AlLavy was born on an Aſh-Wedneſd b .S. | f 
By Perpetual Time-Tables, (ſee we gp - 1x ben ö hl þ e eee 


Pe When Aßb-Medne was on the 23d of Febru Zafer fell on April 10. And, by Tab. p. 1 
8 omi rica! Letter B, and. Goloen Numbers 7. 10. 15. 18. n Eafter can ſo 8 4 * en 
ow, by examining the Dates for thoſe Golden Numbers, from Table, p. 150, between 1729 and 1959 (the Difference 30 Years, being above 


the Age) and that Dominical Letter for thoſe D f ; j 
Golden Number was 7, and 8 * n E 2735s for _- = 1 vor. Nn. when, 9 


WOES er B. Conſequently, the Lady's Age is 24 Years, required. 
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5. 13. 16. and Dominica! Letter G (See Tab. p. 156). Now, a Dominical Letter 


the Old Julian Account, and there will be intermediate Years, in both Styles, wherein! 
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* * 256% above 38 Years of Age, in the Year 1759, was born on @ Friday, July 14, about the Year 1700, Old or New Style : Reguire, 
s A, | 

Tie Dominical Letter, according to Old or New Style, by Tab. p. 14% was A; the scare Year to which 1699, O. S. or 1702, N. 5 
When the Dominical Letter was A, for both Styles, by Tab. p. 148, and Tab, p. 149. Whence, his Age, in 1759, muſt be 60, accor le * 
Old Style, or 57, according to New, therefore his Age is 60, required, 0 4 
' In the 1 Year ,of the reputed Birth of Chriſt, rhe Golden Number wvas 2, the Cycle of the Sun g. and Roman Indiftion x, Year of the Diony- 
* Period 457, of the Julian Feria 4713. Hence, che Reaſon of the Rur xs, p. 146. 5 2 : | 


QUESTION vi. 


f The Cycler of the Sun and Moon Being given, to fnd the Year of the Dionyſian Period,” according to Old Style ? 

| RULE. Multiply the Cycle of the Sun by 57, and the Cycle of the Moon, or Golden Number, by 476; divide the Sum of the Pro. 
ducts by 532, the Remainder, after the Quotient, will be the Year of the Dicnyfian Period, required, 
EXAMPLE, The Golden Number is 1, and Cycle of the Sun g, at the reputed Birth of Chriſt, to find the Year of the Diony/fian Period, 


at that Time? 122 k . 
x Golden Number, or Cycle of the Moon. 9 the Cycle of the Sun, 
476 $73 

| 513 « 
532)989(1 * 2 ; A q 

457 Remainder, Dionyfien Period, required, Ml 

| — bs 
QUESTION VIL A 
| The Cycle of the Sun, Moon, and Indiction, being given to find the Year of the Julian Pericd, according to Old Style? 1 
RULE, Multiply the Number 4345 by the Year of the Cycle of the Sun, the Number 4200 by the Year of the Cycle of the Moon, : a 2 N 
the Number 6916 by the Year of the Iadiefton Cycle: Divide the Su of theſe Products by 7980 (the Number of Years in the Julian Period} 
and the Remainder, after the Quotient, will be the Year of the Julian Period, required. | : A 
EXAMPLE. To find the Year of the Juan Period, at the reputed Birth of Chi, when the Cycle of the Sun was 9, the Cycle of thi Þ 4 
Moon, or Golden Number, was 1, and the Iadiction 37 | 5 
4845 4200 „ 3 9 1 
9 Cycle O. x Cycle D. 3 Indiction. 5 A F 
43505 4200 20748 "of 

4200 l 

43605 
7980)63553(8 
63840 


Remainder 4713 Julian Period required, 
| QUESTION vm. . 
| To find the Year of the Dionyfian Pevied, according to Old Style, for any Year before or fines Chriſt ? 


- RULE I. Add 7; (the Complement of 457 to the whole Period 53a) to the Number of Years before Chriſt, and divide that Sum g 
32, and ſubtract what remains from 532, and the laſt Remainder will be the Year of the Diongſian Period, for the Number of the Year {nl 


, required ? 
N. B. „ of 75, and the Years befare Cbriſt, is leſs than 532, ſubtra# that Sum from 532, and the Remainder wwill be the Year 
Pericd, requi r 


RLE II. Add 457 to the Number of Years ſince Chriſt, and divide that Sum by 532, and the Remainder will be the Year of the B. 
Period, for the Year, fince Chrift, required. b. 
N. B. If the Sum of 457, and the Years fince Chriſt, is leſs than 542, that Sum will be the Year of the ſaid Period? 
EXAMPLE'L 1000 Years Chriſt, EXAMPLE II. 2000 Years fince Chriſt, 


— 5 N [2 . "= — 
r 
= 


2 . 
| Wy * 
e — Remainder 329 Year of Dionyfan Period, require. 
| 
bn 00 Year of the Dionyflan Period, required. 
| QUESTION IX. 


The Year of the Dionyfian Period being given to determine from thence the Year before or fince Chrift Þ of 
{ This being the Reverſe of the former Queſtion, let the Dionyfian Period be 329, ſome Year ſince Chriſt, or 521, ſome Year before _ 
ſrſrSfAfEETETTCCCCccCC EnYe ne er rr pe err 


end NAVIGATOR, | I6r 


Cr —_ .QUESTIONS:> CHRONOLOGY end. 
„ 221 Number Dionyfian Period before Chrift, 29 No. Period fince Chriſt, 
EXAMPLE 4" Number of the wh, Period. 75 Years ſince Chriſt to Beginning of the 1 Period, 
| Ves from Begins. of that Period before Chriſt. 404 Years ſince Chriſt, when Period was 329, 
457 No, Period the Yr, bef, Chrift, Add 532 continually, 
Sum 468 Years before Chrift, when Period was 521, 936 Years ſince Chrift, when Period was 329. 
Add 532 continually. : 532 
1000 Years before Chriſt, when Period was 52, &c. 1468 Years ſince Cbri, when Period was 329. 


N. B. In the foregoing Example, before Chriſt, 1 ſhould be added to the Reſult, 532 
making 522, or elſe 1 ſhould have been ſubtra ted from 1000, the Yr. before Chriſt, — ; l 
for the Reſult of this Operation, then 522, to agree with Chronology, See our Chro- 2000 Years fince Chriſt, when Period was 329, &c. 


I le, farther on. 
nological Scale, farther on. fag QUESTION X. 


To find the Year of the Julian Period, for any Year before or fince Chriſt ? | 
RULE I. The Nad. of Vears 2 5255 ſubtracted from 4714 (the Number of the Period, in the 1 Year of the reputed Birth eff 


Chriſt) the Remainder will be the Year of the Julian Period for the Year before Chriſt, required. 
RULE II. The Number of Years, /ince Chriſt, added to 4713, the Number of the Period the Year before Chriſt, the Sum will be the 


| Vear of the Julian Period, for the Year, ſince Chriſt, required. 
EXAMPLE I. 4714 Year of the Period in 1ſt Yr, bef, Chriſt. EXAMPLE II. 1760 Years fince Cri. 


—1759 Years before Chriſt, 4713 Year of the Period at Cbriß. 
2955 Year of the Period, required, 6473 Year of the Period, required, 


N. B. 7980 the whole Period. 
QUESTION XL 


To find the Year before or fince Chriſt correſpondent to the given Year of the Julian Period ? 

This QuesT1oON is the Reverſe of the former, 

RULE I. The given Year of the Julian Period muſt be ſubtrafted from 4714 for the Year before Chriſt. 

> RULE II. 4713 muſt be ſubtracted from the given Year of the Julian Period for the Year ſince Chrift. 

RS EXAMPLE, The given Years of the Julian Period, are 2955 « « « » +» +» + + and 6473, required the Years of Chrif ? 
1 ſubtracted 4714 ſubtracted 4713 


* Remainder 1759 Vr before Chriſt, req9, Rem. 1760 Year fince Chriſt, required. | 
| N. B. If the Number of the Julian Period is equal to, or leſs than 4717, the Year is before, if greater, ſince Chriſt, 


- 


. 


QUESTION XII. 
g 1 
ee. the Year 1740 ſaid, that 49 Times the Years of his Age <vas equal to the Date of the Year on which be wwas born ; What Age was 


F | | 


8 8 | 
PUT x for the Years of the Perſon's Age, Then 49x==1758—x, By Suppoſition, But 49x4++x==1758, or — 235 — Years of 
Age. But this Age being ſubtracted from 17 58 can leave no whole Number for the Date: whence it could not be 1758 to which his Age] 


4 
4 
WT :cckoned. Let y = the Date, then x ; here y=1750, &c. For the Time to which his Age was reckoned, being diviſible by 50, 
Ht 50 

3 1750 f 

hence * ==35, his Age, and 1715 was the Date of his Birth, required, | 


A GENERAL PROPOSITION. 


To find a whole Number, ꝛubich being divided by other given whole Numbers, given whole Numbers ſhall remain. 
EX AMPLE. To find a zobele Number, which being divided by 2, 3» 4» 5, andG; 1, 2, 3, 4, and 5, ſhall reſpectively remain; but be- 
divided by 7, Nothing ſhall remain, 
Axion. Any whole Numbers being ſubtrafted from any other whole Numbers, a whole Number, or Nothing, ſhell remain, 
„ « "BAGX "Re Ry PE ARES + 
X—I x—2 x—3 x—4 x—=5 Xx 


Put x = the whole Number, ſought ; Then, ** — ——,— "mw ——. will be the 6 Conditions of the Queſtion, expre ſſing 
ſame ⁊obale Number. : b : : 


ö X—1 . — 
Let ½ Condition, — = Then x = 241. Subſtitute which Value of x, in 24 Condition, Then — a whele Number, 


— 


Idee, I a whole Number, 
3 


Nhence, x = 6b+ 5. The 1// and ad Condition... Here, 2 = 352 (in loweft Term) Dif, , . , ——— = 8, 3 whole Number, 
3 


8 
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, a whole Number, 


Subſtitute this Value of Xx, in the 34 Condition 0 Then, — 2 8 or A. 2 : 


=D a whole Number. 


— Sc, a whole Number. 


Whence, x == 12cÞ+11, The 1/, ad, and 3d Conditions, . , , Here b==2c+1 , . Dif. 
Subſtitute this Value of x, in the 4th Condition, Then —— = 2c+1, + _— a whole Number, 

5e 
2 as a whole Number, 


it Dif... —_— a zbcle Number. 


Whence, x==60d+59, The 1}, 24, 3d, and 4th Con. . In lee Terms, Here, ez=5d-+4. . . 24 Dif. — d, a whole Number, 
Alſo 5th Cordition, as will appear, 


For, ſubſtitute this Value of x, in the 5th Condition. Then, — 5 is a zvbole Number by Conſequence, 
Therefore, ſubſtitute the aforeſaid Value of x, in 6:5 Condition, Then, 22 22 8d+8, +EE 3 a whole Number, 


7 7 
} But — 4 a whole Number, 


aſt Dif, — T, a whole Number, 


p; 


Whence, 420e+119. The 1. 2. 3. 4+ 5+ and 6th Condition. . Here, dye ti. .: 24 Dif, - Se, a whole Number, 
The GenzrAL AFFIRMATIVE THEOREM, in the l] Terms; anſwering all the Conditions of the Queſtion, let e be what it will, 
Let eo, then 119 is the dea whole Number, 
ei, then 539 is the next whole Number, 
e==2, then 959 the next, &c, ad infinitum, i 


| 


| 105. All other Queſtions ef this Nature are anſwered in this Manner: the chief Buſineſs being to reduce the required Conditions, to Fraction: 
in t 
3, 4, c. the ſucceſſive Values of the aſſumed whole Number. And this Theorem will be either affirmative or negative. 


OTHERWISE negatively. 
PUT x for the Number as before, and Conditions the ſame, 


Let —= a, II Condition, Hence x = 2a+1, as before. Subſtitute in 24 Condition, Then, 


» a whole Number, 


| | . 
But , a whole Number. 


Whence, x == 6b 1. The f and ad Conditions, ; . . Here, a==q3b==z , , Diff. = =, a whole Number, 


? 


Subſtitute this Value, in the 3d Condizion, , , Then —— = —— a zobole Number. 


Whence, x=12c—1, The . 2, 3. Conditiom. « , . Here b =2 , » « vic, IK, + ——=« a whole Number, 
Subſüitute this Value of x, in 4th Condition, Then, —= rb, + — a whole Number, 


Whence, xz=bod—1, The 1. 2. 3. 4 Conditions, . . Here c « 5 » + *%" — == d, a wbole Number. 


e T:aveſt Terms, as the Operation proceeds, in order that the final Theorem may take in all the Caſes that can happen; wiz, from o, 1, 2 


And alſo 5 Conditions, as appeats. 
For, Subſtitute this Value of x, in the 57h Condition. Then, ==, a whole Number by Conſequ#* 
— — — ' = 8 | J . 
Tieren 
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Therefore, ſubſtitute the ſaid Value of x, in the 6th Condiuon. Then — a coole Number. 


viz. $d + =, a whole Number, 


1 Dif, } —— a whole Number, 


2d Dif, f 2 4 a zwhole Number, 
7 


General affirmative TuE OEM. * 
Whence, x == 420e 119, as — Here, d ee = e, a whole Number. 
anſwering all the Conditions, 7 


But —=, a whole Number. 


From above. 1 Dif, 1 a ⁊obele Number, 
7 
General negative THEOREM. db; 
Whence, x = 420e — 301, anſwering Here, d = 7e— 5. +» « 24 Dif, Se, a while Number, 
all the Conditions, 


Let e==1, then 119 is the leaſ whole Nufnber, 
e==2, then 539 is the next whole Number. 
e==3, then 959 the next, Cc. ad infinitum, as before, 


QUESTION XII, 


REQUIRED the Year of Cnatsr when the Golden Number it 5, and the Cycle ef rhe Sun 6? 
In the iſt Condition, 1 is to be added to the Year, to be divided by 1g for the Golden Number 5 to remain. 
In the 2d Condition, 9 is to be added to the Year, to be divided by 28 for the Cycle of the Sun 6 to remain, 


Conditions Is 2. 1. 2s. 
1 Put x = No, Year ſought : Then —.— = — 0 =: will be the two Conditions of the Queſtion, expreſling the 
5 2 19 2 : ' 
| a cvhole Number. | 
10 3 — 
4 1 | Let 1ſt Condition — = a, Then x = 19a + 4. Subſtituting which in 24 Condition 2, a whole Number, 
4 2 
1 | 
= 284 
* & Dif, j But , a 2vhole Number, 
9 NecaTiIve THEOREM, Let 6 the wh = 28 5 
7 Hence, x==532b—39g5. aſſumed a=" 
Al whole No, 2d Dif, — , a <vbo/e Number, 
Arr. er THEOREM, be what 28 
x=5326þ137. it will, 
Exatlly agreeing. 3d Dif, ==, a zwhole Number, 
2 
a 21 
Here, a = 286 — 21. * 5, a whole Number. 
But — ahh 4 a coole Number, 
„ yap21 
From above, 1ſt Dif, — a ⁊ubole Number, 
2 
By the affirmative Theorem, * 8 A 
Let So, Then 137 the leaſt Year of Chrif. | 2d Dif, king, a 2vhole Number, 
b>=1, Then 669 the next Year of Chri/t, hy 
22 2 1201 the next Tear, 2— 38 2—7 ; 
==3, Then 1733 the next Year, Here, a==286 . 2d Dif, =—]Ip}— 5, ab: Number, ' 
b==4. Then 2265 the next, Sc. Y 2 28 28 E 


QUESTION XIV. 


IN what Year of the Dionyſian Period was it in the Year before Chriſt, æuben the Golden Number zva 1, and Cycle of the dun g? 
The Fizs't Conditions of this Queſtion is to find the leaſt Number, which divided by 19 and 28, ſhall leave x and g reſpectively remaining. 
Conditions 1. 2. ar 


Put x = that Number, Then 


bl 


_ __ will be the 2 Conditions of the Queſtion, expreſſing the ſame whole Number, 


—_——— 


p 49 Let 
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28 
NzcaTive THroOREM/ Let b be 2%a — 28 
Whence, x = 5326 — 75. aſſumed ſo But 3 whole Number, 
as the No, I bog 2 
AryinmATive Tuten zu. | comes out leſs ; Fe 
x = 5326 + 457+ than 532+ Iſt Dif, , a bole Number, 
10a + 12 
2d Dif, W a bole Number, 
Here, a 22286 = 4 + « + + 3d Dif. =, + * =, a whole Number. 
By the Negative Theorem. 8 8 
Let b==1, then 457 the Number of the Period. But —.— a whole Number, 
By the Affirmative Theorem, 9a+36 
So, then 457 is the ſame Number required, From above, 1ſt Dif, , a whole Num. ber. 
N. B. The Di Period limits the | 10a — 44 
Anſwer to the lea wwhbole Number, or 24 Dif, 2 whole Number, 
Number in that Period, 5 


Year of the Julian Period ? 


— * ct * — — "IE ä 2— — 2 2 — — — — 4 


Let iſt Condition = Hence x == 194 ＋ 1. 1 0 


Subſtitute this Value in 24 Condition, Then, 2, a whole Number. 


" Here, a= 28b +24 + 5 « 4 Dif. — a whole Number, 


N. B. Either of the above Theorems find as many conditional Numbers as you pleaſe. 


QUESTION XV. | 
THE Golden Number being one, in the Year before Chriſt, the Cycle of the Sun g, (as before) and the Roman Indiction 3, what was then the 


The Conditions here are to find the /caft whole Number, which being divided by 19, 28, and 15 ; 1, 9, and 3 ſhall reſpectively remain, 
Conditions 1. 8 


put x = the Number ſought, Then ——-, — p — will be the 3 Conditions of the Queſtion, exprefling the ſame wh 


umber. 

Two of which Conditions were determined above, wiz. x == 5326 «þ 457. 
Subſtitute which Value of x, in the 3d Condition, Then EEE, a whole Number, 

76 + 4 


15 


Viz, 356 + 30 + „ a whole Number, 


| 1 5 « whole Number. 
ArrizMATIVE THEOREM, 15 
Whence, x = 7980 + 4713. . 
And — then 4713 is the Number 1ſt Dif. 86—19 
of the Fulian Period, required, 


, a whole Number, 
T b—Y 
Here, b = 5c +8. « . » i a whole Number. 


"IF —— 


, a whole Number. 
NroATIVI THEOREM, 
Whence x == 7980c — 3267. g u 
And when c = 1, then 471; is the Number From above, 1ſt Dif, 
of the Pericd, as before, [ 


b+7 


1 Here, b== 15c — 7, 8 2d Dif, T 


Sc, a whole Number. 


N. B. Either of the above Theorems find as many conditional Numbers as you pleaſe, 


QUESTION XVI, 
THE Colden Number being 11, Cycle of the Sun 2, and Indiction , required the Date of the Year, O. S. when theſe happened ? 


_—_—— 
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Ce”, * 1 —"Comditions I, ; $ N 2» 3» 1. 1 © Zo 
Put x == Year ſought, Then _ —, —.— or cs . 2 will be the 3 Conditions of the Queſtion, 


Let iſt Condition, = then x == 194-Þ 10. 


Subſtitute this Value of x in 2d Condizion, Then, . — , a wwhole Number, 


Whence, x==53254-105+ The 1/ and ad Conditions, } But 28a + 28 
| 


—_— a whole Number, 


1ſt Dif . 
W 


— a whole Number. 


, a whole Number, 


24 Dif. 


a— 


Here, a = 235 + . 4d Dif. =, a whole Number. 


b 
Subſtitute, the foregoing Value x, in the 3d Condition. Then = » a whole Number, 


þb + 
p Viz. 356 + 6+ Z T, a bee Number, 
AFFIRMATIVE * aprmoy IS 
Whence, x = 7980c + 1701. 1641 
And when c == ©, then 1701 is the Date of the But 21 a whole Number, 
Year, O. S. required, a 


1ſt Dif. * 


, a whole Number. 


3— 
Here, b = 15e ＋ 9 SS D 2d Dif. od == C0 a whole Number. 


N. B. The above Numbers can happen but onee in a Julian Period of 7980 Julian Years, as appears by the Theorem : Notwithflanding which, az 
many conditional Numbers of the ſame Properties may be found by the Theorem as you pleaſe. 


The GENERAL PROPOSITION (page 161) OTnznwisz Anſwered, | 
LET the Quotient of the ſame whole Number wwhen divided by another whole Number be called a, when divided by a ſecond whole Number be callad 
b, by a third c, by a fourth d, by a fifth e, o a fixth f, &c. 
4 Fon ME EXAMPLE. To find a whole 
but being divided by 7, Nothing ſhall remain. 
A Conditions 1. 


yy umber, which being divided by a, 3, 4, 5 and 6; 2, 2, 3» 4, and 5 ſhall, reſpectively, remain 


2. 3. 4. 5. 6. 
— z 1 = 3＋rHtZz, = 4c+3 = 5d+4 = 65 = 7f, which are the 6 Conditions of the Queſtion, expreſſing the ſame whole 
Nu er. 
N. B. The chief Thing here to be conſidered is to find the Value of the different Quotienti a, b, c, d, &c, of the ſame whole Number, voben ; 


divided by different whole Numbers, ſo as Nothing ſhall remain, according to the ſeveral Expreſſions, and Conditions, as above, 
Axion. Any whole Number taken from the ſame, or a different whole Number, a whole Number, or Nothing, ball remain. 
1. 2. Conditions. 
In the 1 and 2d Conditions. 241 == 36-2, a whole No, ſought ; a and b conditional whole Nos, required. 
Subtract x from each Side, 2a = 46-1, a conditional whole Number, diviſible by 2. 
Subtract 2b. a whole Number, diviſible by 2. 


| 
Whence, $b--2==5,, the 1f and 2d Conditions, . , , Here b==1, leaft, b+1, a whole Number, diviſible by 2. 


a2 2 2. 
NOW, 6 being the leaſt Multiple, diviſible by 2, 3, the Diviſors reſpecting the 2 firſt Conditions, 


Therefore, 3. I. 2. Conditions. P * . 
efore, . « . 403 = bar;, a w Number ſought, e and a wbele Numbers, requi 
Subtract 3 from each Side. . 4c = et, a zwbole Number, diviſible by 4. 

Subtract 4a . . a whole Number, diviſible by 4. 


1 
' 


. 
F 


d] 
} 
| 
q 
| 


za 2, a whole Number, diviſible by 4. 
Whence, GSI, The 1. 2. 3. Condition. , Here a==r, leaft , . a+1, a whole Number, diviſible by, 2— 


NOW, 12 being the 4ſt Multiple, divifible by a, 3, 4, the Diviſers reſpecting the 3 frft Conditions, 


4. 1. 2. 2. Conditions. 
Therefore, . '. . dA = 1 ＋ 11, a 2 * Number ſought, d and a ale Numbers, required. 
Subtract 4 from each Side . . . 54 = 122 7, a whole Number, diviſible by 5. 
Subtract c 5, a whole Number, diviſible by 5. 
Here a may be diſcovered =4. « . . 24+ 2, a whole Number, diviſible by 5. 
5@ . + . & whole Number, diviſible by 5. 


34— 2, awhsle Number, diviſible by 5. 
"ence, 124-1 1e=59, The I. 2. 3. 4. Conditions. . . Here a==4, leaſt a— 4, a while Number, diviſible by c. 
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NOW, 69 being the {eaſt Mul ple, diviſiale by 2, 3, 4, 5» the Diviſers reſpeQing the 4 firſt Conditions, 


© 3 


Atence, Go 55g, The 1. 2. 3. 4+ 5. Conditions, . .. Here a==0, leaſt .. which is already diviſible by 6, 


— — _ 


5. 1. 2. 3. 4. Conditions. 
Therefore, « . Gen = Con 59, a whole Number ſought, e and à whole Numbers, 
Subtract 5 from each Side, 6e = CO 54, a whole Number, diviſible by 6, 


NOW, 60 being the e Mutiple, diviſible by 2, 3, 4» 5» 6, the Diviſors reſpecting the firſt 5 Conditions, | 

1. 2. J- 4+ 5. Conditions, 

Therefore, f == 60a+59, 2 whole Number ſought, diviſible by 7, Fand a whole Numbers, 
Subtract g6«4-56, a whole Number, diviſible by 7. 


4aÞ+ 3, a whole Number, diviſible by 7, 
74 « +» +» a whole Number, diviſible by 7 
34— 3, a whole Number, diviſible by 7. 
Bhence, Goa $9==119, The 1. 4. f. 4. f. 6. Cen. Here a==1, at leaſt a 6, a robe Number, diviſible by 7, 
NOW, 420 being the /-aſi Mulripte — : by 2, 3, 4» 5» 6, 7, the Drwviſors reſpecting the 6 Conditions, 

1. 2 3. 4. {- d. Condens, 
Therefore, A204 f 10, will be 4 ArrRNMAT IVI Grnerar TUuxonEu, by which you may determine as many Numbers as you pleaſe, 
having the aforeſaid 6 Conditions, where ann, 1, 2, 3, 4, Sc. aſſumed at Pleaſure, 
{> The teasT MuLTIPLE, diviſible by ſeveral Numbers, is had by a continual Multiplication of the loweſt Parts, and leaſt Multiples of theſ: 
Numbers, that will compoſe all the different Wholes ; viz. make up as many of the following Diwiſors as you can, out of the preceding Ones, and 
their Multiples, for determining the leaft Multiple of all Numbers, univerſally. IF 
Example, 2, 3, being different and not diviſible by each other have 1X 2, X 3==6 for the /xaft Multiple, 


But 2, 3, 4, being the ſame us 2, 3, 2*, multiplied together, therefore the different Nambers multiplied, taking the ſquare, cube, &c, Roots, 
vr. 2,3 X 2==12, is the laſt Multiple of 2, 3, 4+ | 


Azain, 2, 3, 4, 5 being the fame as 2, 3, 27, f, the different Numbers multiplied, taking in the Roots, 2X 3X 2X So, the leaf 
Multiple of 2, 3, 4, 5 


Again, 2, 3, 4, 5, 6, being the ſame as 2, 3, 22, 15 (2, 3) multiplied, the d;Ferent Nubert multiplied, taking in the Roots, and er- 
cluding former Similztudes, 2 3X 2 X 5==60, the leaf Multiple of 2, 3, 4, 5, 6. 


And, if 2, 3, 4, 5, 6, 7, 8, 9, were the Diviſors, then 2, 3, 27, 5, (2, 3) 7, 23, 32, will be the different Numbers of them multiplied 
together, taking in their Roots, wiz. 2X 3X2X 5X 7 X 2 X 3==2 520, the leaſt common Multiple of them all. 


So for other Caſis. 
QUESTION XVII. 


j THE Golden Number being 12, Cycle of the Sun 4, and Roman Indiction 7, to determine the Year of the Julian Period, and likewiſe the 1 ; F . 
of Chriſt ? | 7 
4 a, 5, c, be the 3 Quotients after dividing the Year of the Period, BY 19, 28, and * Sy for 12, 4, and y, reſpectively, to remain, 
1. . J* nanions. 
Therefore, 19412 = 286-+4 = 15c+7 


Subtract 12. . 19a== 285—38, a whole Number divifidle by 19, a and 6 ole Numbers, 
| | Subtract 195 . . a ubole Number divifible by 19. 


Remainder 96—$, a vobele Number diviſible by 19. 

- - 1 Dif. 100 ＋8, awvhole Number diviſible by 19. . 

Here, bz, the leaſt. 2d Dif, b4+16, a wwhole No. divifible by 19. Whence 28b-4==98, 1. & 2, Condit 

Now, $53 being the leaſt Multiple, of wwbich 19 and 28 are Diviſors, reſpecting the firſt 2 Conditions. 
Therefore, 15c+7 = 532a+Þ88 . | 
Subtract 7. . 15c == $32a+81, a whole Number, diviſible by 15, c and a tobe Numbers, 

15X 35a+F;X 15. Subtraft 52 Fay 5, a whole Number, diviſible by 15. 


va 6, a whole Number, diviſible by 15. 
15a+15, a tobole Number, diviſible by 15. 6 
1ſt Dif, Sa q, a whole Number, diviſible by 15. [ Yr, of Jul. Period, 7 
Here a==12, the la, 2d Dif, 2＋ 3, a todole No, divifible by 1g, . . . Whence 532a+4 1886471 
Year of Julian Period 1 Yr, bef. Ch. —47| 
A — a 5 
Year of Cbriſt, required , « + 175 
N. B. The la Quantity diviſible by a whole Number fhould ( for finding the leaſt Number ſought ) be brought out aff mati ve. 


QUESTION XVIII. 


REQUIRED @ PxrsoN's Age, on December 4, 1759, N. S. born March 8, (ſince 1700) in the Year ⁊bben the Dominical Letter O. S. ud 
B, and Golden Number rg ? And required alſo the Date of the Year, and Day of the Week, wvhen the ſame Perſon was born ? 


Gol. No. 19. Dom, Letters. fince Chr. 
By Tab. p. 150. 9 B Ry Hence, the Perſon was born in the Nur 1709, O. S. 
All the Dates o. 28 with } GE Tab. Therefore, on March 8, O. S. . 1759 
1700 and 1759. 4). « » + D p- 148. Ge 


The Year of the Perſon's Age will be Dif, Years 50 
But, December 4, 1759, N. S. anſwers to . . , . November 23, 1759, O. 8. 
BixTh-Day, . . . . » « March 8, 1759, O. S. 
By Table, Page 32. The Difference of Days betzwwixt ꝛbbich Times, are 245 + 15 = 260 Days. 
For, by Table, Page 12p, From January to November 23. . . 327 Days... To March B. . 67 Days. Din. 260 


| So that the PersoN's AGE will be 50 Years, and 260 Days, required. 2 D i | 


ARITHME [Cab 
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ARITHMETICAL OPERATIONS. 


TO turn Time into Degrees and Parts of the Equator, ' arithmetically ? 


thereto ; which being collect ed zoill be the Degrees and Parts of the Equator, required, 
* ij E X A M P L I S. 
3 1 


RULE. Take the ſeveral Sum of the Hours, Minutes, and Seconds, and the Halyes thereof reſpeAively, Then take in or conſider a Decimal — 
Place to the Right Hand of each of wvhich Sums, as Units Place, and you will have the Degrees, Minutes, and Seconds of a Degree anſwering: 


ColleQed Sum 116 45 Degrees and Minutes, required. 


{ 


92 
— 


| | | 4 — mum rms — 
4 Hours ,« + +5 « « $5 Hours. £66 7 Hours | 47 Minutes HM H 
12 4872.5 13.5 ö 223.5 Or, 7 47 = 7.28333, Sc. ſee p. 
Sum 6 Hours =60% Sum 7. 5 75% Sum 10.52=1059 70-5==70|5/ — | 
f 888135 1 45! Divids by 6| . . 11 45/ Sum 11.67499 
== 1160,75 


45“ as before, 


1 Se. 
2 * 6.782083 


* 


20.346249 203. 46249 » « ſee p. 14. 
as before, 27/.7494 
nearly. 44.964 


TO turn Degrees and Parts of the EquaToOR into Trax, arithmetically ? 


after ſuch a Separation 9 
eſpeFvely ; wwbich being collected into a Sum will be the Time fought. 


? 00G GW TP 8 Þ 


| $2 How 0 In Fr 33 Minutes r "= $1 Seconds 15 9 Hours 19 Minutes Ip" 27 Seconds 
4. . 6.5 1 16.5 1 + +» 255 1. . 4.5 4 . . 95 4. . 13.5 
„ e r — — p 
Sum 19.5=2195% Sum 49-54 os“ Sum 76.5==76] 5” Sum 13-5==1359 28. 5=28]5/ 40. S Ac 
a 975 E. . 815% 6. . 127 45% © 4 45 — 6. . 4 45 1 
12 450 45” 
7 aged Sum 203927! 4.5" required, Collected Sum 1390 g1! 45”, required. 
H MS 
Or, 13 33 8 


RULE. Cut off a Figure to the Right Hand, from the Degrees, Minutes, and Seconds, and tale one Third acuay from each reſpecti ve rn. 
+ ery and the Decimal of each to the Right Hand what remains toll be Hours, Minutes, and Seconds of Timz, 


Or, 2,457 227,75, or 2,775 
Subtract 1. + 2925 


Remainder, Mins. 1,850 
51 as before, 


Hours. F Hours. Mins, Secs, 
19 5 or 19,59 0 15” = 80,25 Or ,825 12! 45==12/,75 Or 1,275 86% or 5,6 
Subtradt 3 . 8,5 Sudtract 1 275 Subtradt 4 . 445 Subtra@ 4. . 2,866 
Remainder 13 Hrs, et Remainder 555 Hr. Remainder, Mins. , 8 5 Remainder, Secs. 3,7334 
| or 33 Min. reqd,. 51 Seconds, reqd, 44 Thirds, req, 
1 1 2 N * % 5 r 1 At Ho * — | 
Ur, ++ + + + + + 13,99 8 . E | 20,39 1 * 2,77 E 30 at | 
Subtract . . 4,63333 Sub. 4 17 Sub. 4 .. 75 2 6,7666 Sub. T.,. 79 Sub. 1. + 
— — —— — — —— — — — — — — — — — 
Rem. Hours 9, 26667 Rem. M. 3,4 Rem. 3 Secs, 13,3333 Rem. 1, 8 21 48 Rem, 3 Secs, | 
gh 16m 0002 245 13 32m 
$--aq;:-—- — 12 
3 = L 
olleFted Sum gh 199 275, required, Collected Sum 13h 33m 515, required, 
Mins, | 


r 
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Ti advanced and retreated by the Epacts an 
before to 6000. Years after Chriſt) from Ola to New Style, from 1800, and the 
, as ſettled by Pope Gre. 


UMBER e 
MonTa Das, (from 6000 Years : 
contrary. For determining the Eracr, and Fall of EasTER, according to New Style 
& Alſo to find the EpaQt, O. S. for the ſame Centuries, 


Lunations, in the 


! 
|: 


1 
1 


— 


| 
| 
* | 


— 


- . ® 
Ag — — 


— 


rr 
— — A 1 


-» - 


= 


\ 3 
* - = _ 2; 
= J. A pe 
per - = | = 
_ r - = 
—— — — — 
: _ * a 


ä 


gory. See Tab. p. 30. 
NoGolsr | 2. 11. 14 5 
Sum, YA, 
Jays Days | and 
. x [Days 
Centuries has retr. e 
rom and | Adv. 
before of ) 

Old retr, from 
unis, to [Cyc. of Old 
N. 8. in O 

New Cyc. | to 

Style Style - 

Style from | New 

>X 1200] Style 

Ke. + | + 

.voco | 47 © | 24 | 23 
5900 | 46 o | 24 | 22 
5800 | 45 0 | 24 | 21 
5700 | 44 [X11 23 | 21 

B. 5% | 44 | o | 23 | 21 
5500 | 43 | © | 23 | 20 
5400 | 42 | 1 | 22 | 20 
. e 
B. 520041] © | 22 | 19 
5100 | 40 | 17 21 | 19 
5000 | 39 o | 21 | 218 
4900 | 38 | of 21 | 17 
B. 48 | 38 | 1] 20 | 13 
4700 | 37 | o | 20 | 17 

+ 46co| 36] 0 20 | 16 
. 4500 | 35 x1 | 19 | 16 
B. 44c0 | 35 | © | 19 | 16 

. 9390 | 34 | © 19 | 1s 
4200 | 33 1] 18 | 15 
4100 | 32 | 018 | 14 

B. 4000 | 32 | of 18 | 14 
1 39c00| 31] 1 | x7 | 14 
3300 30 O0 17 13 
1700 | 29 o | 17 12 
B. 3000 | 29 1116 | 13 
35co | 28 ] © | 16 | 12 
340027 o | 16 | 11 
ee | 26} © | 16 | 10 
B.3200 | 26 |*1 | 15 | 11 
z100 | 25 | © | 15 | 10 
PO 1 24.4.8 4:35 9 
LL... 9 
B. 2800 23014 9 
2700 | 22 | © | 14 8 
26c0 | 21 | 21 | 13 8 

| 2500 | 20 | © | 13 7 
B. 240020 © | 13 7 
2300 | 19 3 i 13 7 
22co | 18] © 1 12 6 
2100 | 17 0 | 12 | 5 


Centuries 
before anc 
fince 
CurisT, 


N. S. 


B. 2000 
1900 
1800 
1700 


B. 1600 / 


1500 
1400 
> 
B. 1200 
1109 
1000 
900 

B, 800 
700 

600 


B. 400 
300 
200 
100 


18 
100 
200 

300 


B. 400 
500 
600 
700 


B. 8co | 


goo 
1900 
1100 
B.1200 
1300 
1400 
1 500 


B. 1600 


1700 
1800 
1900 


wwe a> AU 


09 09 0 
TE; 
— 


3 2 » 


ee % % 


EI. .....”: 


w © + &% 
5 


* 
[onooſuoonjooto 0 0 2 0 


. fu 82 


4 
Gun ww 


— —— 


eee e 


WES 


O © © © 


. . 


ww 0 47. — 5 „ „ 00 


3 
— 


- Your 
Ex. 55 loo before Chriſt, 
any 


— — 


„— — 


{plaining 5. Col. 


N. F. As © ſignifies the fi Year current before Chriſt, ſo 100, 200, 


being all Biſſextile. Sg that 1 


Years completed. The Y ears after ChriF are let down current (not completed) as they are uſed in 
i For the ME M O 
CONSTRUCTION, Rursz I. Before Chriſt, take the Fourth from the Hundreds leſs one, 


Then add two; and the Difference of Style wwill be known. 


; 8 5 ey 


4iÞ+2=43, to be ſubtracted from the Old Style 
for the New. a 


35|00 ſince Chr. 


2 == - 


28 Days to be added to the od Style, for the New. 
N. B. The p's Age and Epacts retr. (—) the ſame No. of Days that the Lunations adv. (+) from 
being, the Dif, or Sum of zd and 4. Columns, according to Signs. 


RuLtsz II. From the Hundreds fince Chriſt, take their Fourth, and ] two, 
And the Days will remain betwixt Old Style and New. 


O. to N. S. and the co 


300, &c, ſignify the 101, 201, 301 Years current before (tr; 
muſt be added to all Years before Chriſt in the Table for the current Years, The Tabular Years being ü. 


ntrarys a 


2 


— 


nn 6—— 


— * — — 4 —_ 


3. 4 » 8. 6 7. 
D , 8 pa 
ays JDays] an 
Diff. — Adv. Epas 
from f and jretr, 1 
Old le P retr. [from pa 
Cyc. F 10 N. 
_ in O. 9 
New 3tyle|<Y©+ to 
Styl from N eu 
7 i800 Style 
5 2 — — Bl 
2 1] 12 24 
1 2 | 12 19 
— 2 | 13 13 
mt LES e 
11 2113 4 
© 3 1] 74 28 
0 3115 22 
I 4 | 15 | 18 
Uk I 
O 4 1 7 
22*. 1 5 16 2 
22 O 5 17 27 
. 5 | 17 22 
1 6 ] 17 17 
of] 6] 18 11 
© 6 | 19 6 
as 68 3 1 af 2 
© 7 | 19 26 
© 7 | 20 21 
* 81 20 16 
© 8 | 20 11 
0 8121 ; 
0 8 | 22 * 
* 1 9 22 25 
0 9 | 22 20 
=y 1 3 - = 
1] 10} 23 10 ; 
0 ] 10 | 24 "4 
o | 10 | 24 9 
1 | 11 | 24 24 = 
o | 11 | 25 1 | _— 
O 11 26 11 2 
111212 . "= 
IEE 1 
o 12 27 9 wal 
$4.13 3.97 H Y 
o| 13] 27 $ * 
o | 13 | 28 _ 
1114] 28  _ 
- ©! 14 | 20 * * 
0 11412 27 3 
4 
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To find the Retreat of the Lunar Cycle, er Moon's Age, in the Menth-Days of the Old Style, according to its eftabliſhed Rate of Anticipation 


f Years, (in round Numbers) or $ Days correfily in every 2500 Years (the mean Rate being x Day in Tre Tears) from 
MEET rp Th the Lunations from Old to New Style, and conſequently of the Gregorian Epacts, as ſettled 4 the Pope's 2 
thority, are rightly determined, 40. 


A ä 


Rut I. Subtract 17 from the Centuries ſince Chriſt, and divide the Remainder by 25, multiply the Quotient by 8, and reſerve the Pro- 
dud. —Divide the laſt Remainder by 3, and add the Quotient to the Product reſerved, if there is now no Remainder, it will be the Re- 
treat Þ Cycle, if there is a Remainder that Sum more 1 will be the Cycle's Retreat, required from 1800. 


— | 3)14(4,+1=; retr, ) Cyc. required. 
3)i5(s + +» » +5 12 
Remr, © Sum 13 De Retreat of the ) Cycle, to be deducted from the No. of 2 Remainder, add x. 


Days advanced from Old to New Style, for the p's Age 
and Epatt retreated that Dif, from thoſe of Old Style, from 1800. 


To find the Advance of the Lunar Cycle, or Moon's Age, in Old Style, from 1800, backward to the Year booo before Chriſt? 


Rut E. IT, Proceed exactly as in the former Rut x for finding the Retreat of Lunations from 1800 to the Year 6000 fizce Chriſt ; only deduct 
an Unit from the Reſult of the ſame Operation; taking the Diſtance of Centuries back from the 17th Century in this backward Computation, in- 
ſtead of the Diſtance of Centuries forward from the ſame 19th Century, in the forward Computation, | 


Years Years 
Ex. I. 57|co before Chriſt. Ex, II. zloo ſince Chriſt. 
+17 Centuries ſince Chriſt. 17 Centuries ſince Chriſt. 
25)74(2, by 8 216 Preduct reſerved, 2501400 by 8=0 
50 pi I. 


| JI $400 
3)24($ ©. + Y 0 


Sum 24, aovheformerOperatron 2,add 1, Sum 5, by 1. Rule. 
; —1 N 


„Days Avance of the Moon's Cycle, to be con- Days „ Advance of the Moon's Cycle, in the 
nected with the 44. Days retreated from Old to New Style, which Old Style, to which 1 being added, the Advance from Old Style to 
being ſubtracted therefrom, 21 Days will remain that the p's Age New, the Sum will be 5 Days retreated by the p's Age or Epacts 
and Epacts are advanced, or to be added to the Old Style's p' Age in the Old Style, or to be ſubtracted from thoſe of the Old for thc 
and Epacts, for thoſe of the New Style, from 1800, New. 


7 


The Difference between the Advance of the Days from Old to New Style, and the Retreat of the Lunar Cycle being rightly determined, 


(by the two foregoing Rules) that Difference being the Retreat of the 's Age or Epacts for a certain Period, in the Month-Days, O. S. 
—To find from thence the Epacts for N. S.? | 


Ruf r. Multiply the Golden Number for the Year by 11, and deduct the ſaid Retreat of D's Age or Epacts from the Product, (adding 30, if it 
cannot be deducted otheraviſe) what meg be & Epart for that Year 2 2 (without adding 30) the ſaid E * for 


Years ＋ — is dedutted from the ſaid Produt of the Golden Number by 11, let the Remainder be divided by 30, and what remains wwill be the 
requir - : | 


1 | "Y Epact, N. S. . Diff, 13 Epact, N. S. 29 
A | . 7 -<- E- a loo e 
198 3 0 

30)182(6 


Rem, 2 Epaft, N. s. . 


4 hy — 
n 1 he. A. * — — 


— 


Yrs fince Chr, G. N. Ds 18 f Ch, G.N, Ds - 4 = > | 
Ex, I. 2300 + 2 «+ + 3 14 Epact Retreat $700 4 + + + I + + » 28 EpatRetreat, = #5 
by 11 | 11 | 2 
Yr . Ch. G, N. De, , GUARD — ; 
3000 . . 18 , 6 E,Ret.Y 22 114+30==41 
11 —14 — 


FI} 
Fears Days Years > 
17 —13 Retr, D Cyc. 17 2 
25)40(1 by 8 8 Product reſerved, J Diff, 28 Lunations or Epacts retrt. 25)14(0 Zz 227 4 
25 Lfor that Period. — 3 


q 
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| current before Chriſt, by the Nature of Chronology. 
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of Years current fince Chriſt, will not expreſs the Number of Years 
The numeral Quantities, o, 100, 200, 300g Sc. Years current, 
fence Chriſt, are found to expreſs - 


I, 101, 201, 301, Cc. Years current, 
before Chriſt, and therefore c 


RULE I. 1 muſt be added to the numeral Years o, 100, 200, 300, 
&c. before Chriſt, in our Aſtronomical Tables, to make them correſpond 
woith 1, 101, 201, 3or, &c. Years Biſſextile, before Cbri, in Chro- 
nology : Or, which is the ſame, you muſt take cut the Places from the 
Aftronomical Tables 2 for one Year leſs than any Year current 
before Chriſt, in Chronobgy, to correſpond with Truth, 

Mr. Mayer's Aftronomical Tables required the like Correction in 
their Uſe, with our Tables, to make all the ſolar and lunar Places, for 
any Number of Years he has expreſſed, before Chriſt, to correſpond 
with the true Years, current before Chriſt, according to Chronology, 


REMARK. The ſame numeral Quantities, expreſſing any Number 
ſame 


1 


CHRONOLOGICAL RULES awd REMARKS. 


Hence, it is doubtful, if Mr. Mayer did not firſt make this ne- 
| ceſſary Correction, in taking out his Computations, whether the Prin- 
Guentitie of Acceleration of the 
n's Motion, For when he examined and compared the lunar Pla. 
ces in his Tables with thoſe recorded of antient Ec/ipſes and Obſerva. 
tions, for Years current before Chriſt, they might nearly agree, and 
yet an Error in Chronology. might compenſate for another in the 
Ruantities of Acceleration z it this ſhould happen to be the Caſe, | 
tioned the foregoing 
Parador (without explaining it) by determining the 28tb of May 58; 
Years current before Chriſt (when Peace enſued at the Eclipſe, putting 
an End to the Battle betwixt the Medes and Lydians) to be on a H: 
neſday, as it happen'd, and not on a Monday, according to the _ 
iſtake of Chronologers. Who conſider the © Year for the 
ginning of the 1ſt Year current of Chriſt (beginning at o) inſtead 
of conſidering this o Year, to be the 1ſt Year current before 1ſt Year 
of Chriſt, as it numerically denotes, ⁊uben 100 7x put for 100 Tears cur- 


ciples be corre on which he founds his 


Mr. Ferguſen, in his Aſtronomy, has 


rent before Chrift, that ſhould be ſignified by 1 


Ol, &c, 


CHRONOLOGICAL SCALE, 


{ Tabular Years bef. Chr. Chryſt, Tabular Years fince Chriſt, 

400| 300 200| 100 of 100 | 200 you „ 
| 401 301 201 == ol 100l TRE. 300 400 

Chronological Years before Chriſt. | Chronological Years fince Chriſt, 

Tabular ek of Tabular Years before Chriſt. Chrliſt, Tabular Years fince Chriſt, | * FO 
chronological Yrs. |" C1 +41 6 8 abular and chronolo- 
before Chri, by f=—=mdndn] | : . | 24 | ＋ 2 | F iel Years fince Chrit 
a Year. 9 | 81-9 6 5 | 4 | 3 | 1 I | 2 | 3 4 5 6 the ſame, 


Chronological Years before Chriſt. 


Chronological Years fince Chriſt, 


"From above it is evident that x Year leſs muſt be uſed than th 


Aflronomy and Chronology hitherto unknown, or unobſerved. 


Chronological Year current, before Chriſt, to correſpond with the Tabu- 
lar Year, in ſeeking the true Anſwer from Aſtronomical or Chronolo-jlar Year fince Chriſt muſt be uſed, in ſeeking the true Anſwer from 
gical Tables, or from Arithmetical Operations: Being a Correction injaſtronomical or chronological Tables, or from arithmetical Operations, 


From above it is evident, that the ſame chronological with the tabu- 


— 


Since therefore the Quantities o, 100, 200, &c. 

Numerically denote the x, 101, 201, Sc. Years chronolo- 
_—_ or current, before Chriſt, in our chronological Tables, There- 
ore, 

RULE HI. Dedu# 1 from the chronolegical Date, or Number of the 
Year current before CEriſl; then, with the Year remaining, O. or N. S. 
find the Dominical Letter, Golden Number, or any. other Reſult, from our 
Tables, for which they are fitted to determine; and likewiſe uſe this re- 
\maining Date, in aritbmetical Operations concerning Chronology, But never 
ſubtraft or add any Thing to the Dates, in the. Uſe of our Tables, or any 
arithmetical Operations about Chronolog y, for Years current fince Chriſt. 


Of the LEAP-VEAR, „ YEAR fince, 
TO find, in any Yer before Chriſt, if it wvas Leap-Year, or what 


Year fince, according to N. S. 
RULE III. Divide Hundreds remaining® by 4, or Years over, 
What fremains take from 4, will the ſought-Year diſcover, 
Even Hundreds after 1 ſubtracted from the Date. 
＋ 4+ 1. 2. 3. Years ſince Leap-Year. 


— 
| Yrs, Yrs. ; ET: | 
Examples, 1501 bef, Chr, 14462 before Chxiſt, 
— 4 


— — — — — 


1500 . » 4)15(3 4961015 
8 4 4 
Rem. 1 Year Rem. 3 Vr. ſince Leap-Vear, 
[ fince Leap-Year, N. S. [N. 8. 


| 


_ 


} TO find, in any Year before Chrift, if is was Leap-Year, or whit 
Year fince, according to O. S. 


RULE IV. Dividing by 4, after 1 from the Date, 


The Remainder from 4, ſhews from Leap- Year how late.* 
®4. 1. 2. 3+ Years after Leap-Veu. 
Y 


Yrs, 18. 
Examples. 1701 before Chriſt, 756 before Chriſt, 
— 7 mw 5 
4)1700(425 4)7 55(188 
10 25 
20 35 
— © Leap-Vear. —3 
4 4 


Rem; 4 fince Lp-Yr. O. S. Rem. 1 Yr, ſince N 


- [being Leap- Vear. 


TO find, in any Year fince Chriſt, if it be Leap-Year or vubot 1" 


en according to N. S. 


RULE V. By 4 divide Hundreds, or Vears mere, and then R 
The Remainder will ſhew if tis Leap-Year, or when: 
GO, 1. 2. 3. Years ſince Leap- Vea 


i Vrs. = es | 
Examples. 16]|00 ſince Chriſt. 17175; fince Chriſt. 
401604 475018 
Leap-Year, N. 8 2 

O * Os. 
p 1 2 4 3 Yr. fince Leap 


[0.5 


[ Year, N, 8 


* 


When o remains it is Leap-Vear. 


2 
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CHRONOLOGICAL RULES, 
JO find, in any Year fince Chriſt, if it be Leap-Year, or what Year Ex. For 1759 +» 4)17(4 . . 59 above Hundreds, 
ſince, according to O. S,'? we | — 14 | k 
f T RULE VI. If the Date of the Year you by 4 ſhould divide, 1 Rem. — . 
i What remains will the Number“ fince Leap- Year decide, * 777301 
| #0, 1. 2. 3. Years ſince Leap-Year, Doubled 2 7 
Yrs. fince Chr. Yrs. fince Chr. Add 1 —— 5 5 
| Examples. 180014 3 Rem. to be ſub- 
; . Y 20 : Sum 3 C the Dom. Let. for 1700. [ tracted, 
—3 [ fince Chr. N. S. 


1 
: Rem, © Vr. ſince Lp-Year, | 
Rem, 3 Year ſince Leap- IO. S. © . . or G, Dominical Letter for 1759 ſince 


[ Year, O. S. 2 [Chriſt, N. S. 
N. B. When it is Leap-Year this Rule finds the laſt of the rao 


Cf the DOMINICAL LETTER, Dominical Letters, 


— —— 


— 


TO find the Dominical Letter for any Year before Chrift, according to To find the Dominical Letter for any Year ſince Chrift, O. S.? 


N. S.? : RULE X. The Year, its Fourth, and 4, by 7 divided, 
: RULE VII. Hundreds Left“ quote by 4, and the Letter's Place had, | What's Left deduct from 7, the Letter is decided.“ 
<p By what's left ſhort of 4, doubled; if 1 you add: ; A. B. C. D. B. F. G. 
x Then add once and the fourth of odd Years, made 1 leſs, | 1. 2. 3. 4. 5. 6. 7. 
4 | Quoting Sevens : What remains will the Letter expreſs. Yrs, rs. 
* Even Hundreds after 1 ſubtracted from the Date. || Examples, : . 1759 fince Chriſt. 4. . 1785 fince Chriſt, 
Example. To find the Dominical Letter for 1535 Years current 439 446 
before Chriſt according to N. S.? | 4 4 
1501 35 odd Years, — 
| nn} _ yy 7)2202(374 7)2235(319 
—— 10 13 
x5]00 . . 4) 73 x. 34 made 1 leſs, 32 65 
—3 —— — 4 Rem. — 2 
4 Rem. 42 7 7 
| 3 for 1501, 
1 left ſhort of 4 , 1 —— Rem. 3 Letter C reqd, Rem. 5 Letter E reqd. 
7145[6 N. B. When it is Leap-Year this Rule finds the laſt Dominical 
Doubled 2 — Letter of the Two. 
Add 1 3+ . C, for 1535, N. S. . 
Of the WEEK-DAY, Foxrven, O. er N. S. 
q"Letter's Place ABCDEFG, 
[C, for 1501 before Chriſt, N. $, 1. 2+ 3. 4. 5+ 6. 7. TO find, by the Dominica! Letter, O. or N. S. for any Year, or robat 
ö M. B. Is Leap-Years before Chrift this Rule _ Day Lg 4" tel any Day of the Month happened, or ſhall bappen, in 
N. B. I Tears before Chriſt this gives the 1ſt Dominical || that Year | 
Letter of the 7 1 <7 EO K— 
TO find the Dominical Letter f 3 AT DUBLIN DWELLS GREGORY BLAND = 
| nd : ical Letter for any Year Chriſt, O. S.? GEN ROUS CHA FREEMAN, AND DANIEL FLYER. 
" RULE VIII. The Year Left“ 1 4 Mu by 7, <9 — — — S Fg 4 bs 
From what remains you'll find the Letter given, USE. In the Roman Kalendar, the firſt Day of each Month is de- 
® Afier 1 ſubtracted. noted as followss 
Yrs. Yrs, A. 1. D. 1. D 1. G. 1. B. 1. E. 1. 
Examples. 3740 before Chr, 23a before Chriſt, January. February, March. April. May. * 
ms. 9 a_ 7 G. 1. C. 1. . D. 1. » Is 
a July. Auguſt. September. October. Nævember. December. 
I .* » 3739 | * +. 2324 — to the Letter beginning each Word of the foregoing Memora- 
934 58x ble Couplet, 
+ - 


EXAMPLE. To find the Week-Day anſwering to May 24. 1759, 


- 7)4677(668 7)2909(415 fince Chriſt, NV. S. ? 
47 10 The Dominical or Sunday-Letter for the Year is G. 
57 39 Conſequently A denotes Monday; B, Tueſday; C, Wedneſday ; 
— —— — D, Thurſday; E, Friday; F, Saturday- 
1. . A regd. O. S. 4. . D reqd. O. S. The iſt of May being always denoted by B, now on a Tweſ- 


N. B. When it is Leap-Year this Rule finds the 1ſt of the 2 Domi- 47 therefore {continually adding 7) the 8th. 1th, and 22d Days are 
k 4 al 


— 


nical Letters. Tueſdays, and conſequently, the 24th Day is on a Thurſday, re- 
3 quired, The ſame Met bod is to be ob ſerved for finding the Week- Day 
TO find the Deminical Letter for any Year fince Chriſt, IV. S. ? any Month of the Year (by Memory) which the Chronological Tables, 
or IX. Divide Hundreds by 4, and to twice what remains, p. 149. exbibit at Sigbt; ſerving (like the Memorial Rule above) 
| One added, the Letter for that Year explains; for any Year before or fince Chriſt, either according to New or Old 
Take from which (or 7 added) what is Left, after 7, Style. a | 
Divices the Years ſince, and their Fourth — And That's ; | 
given. | TO find the Golden ö 8. 
N. B. When o remains for the Letter's Place, aſter Subtraction, 6 # 115,050 hehe ons _ * T. 128 ' 
the Letter is G, and ſhews that 5 alſo remains. RULE. Deduct 2 from the Date, and divide by 19, . 
*A..B. C..D. B. 4 2 What remains take therefrom and the Prime will be ſeen | © L2< 
„ 2+ 3. 4. 6. 6. 7. : 


Z 2 Example, 


* Y 0 
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Compare this Example 


— 2 have been deduted from the 


(07 4 Vear for that Operation. 
/ 19)1609(34 
| 7 y 152 Being a new Impro: lately 
— — made in Chronology, fince the for- 
89 mer Rule was printed. 
76 : 
— Or, univerſally, bef. Chr, 
13— } If the Date and 1 17, you by 3 
19 Wriat remains from 19, will the Prime then 
— decide. Comp. of 2 to 19. 


G. No. or Prime 6 required. 
N. B. When the Year before Cbriſt is leſs than 2, deduF it therefrom, 
and the Remainder is the Golden Number fer that Year, by 1 Rule, 


TO find the Cycle of the Sun for any Year before Chrift ? 
FRO MI the Date, before Chriſt, deduQting 10 Years, 
28 next divides—Take from that what is Left, and the Cycle appears. 
Yrs, 
Example. 397 before Chrift, N. B. When the Number of 
a — 10 the Nur before Chrift is leſs than 
10, deduct it therefrom, and the 


— — — 


28)387(13 Remainder is the Cycle for that 
28 Year, 
107 
84 


Or, univerſally, /. Chr. 
| —23 ] Divide by 4 Sevens the Date and 1 18, 
28 J] Take what's left from 4 Sevens, the Sun's Cycle is 

4 J 
— — — cen, 
Cycle of O.. 5 required, Compt. of 10 to 28. 
TO find the Reman Indiftion for Years before Cbrift ? 

From the Date deduct 4, then divide by Fifteen, 

What remains take therefrom, and the Cycle is ſeen, 


| Yrs, 
789 before Chriſt 7 
| 4 | N. B. When the Number of the 
ö — Year before Chrijt is leſs than 4, 
| 150785052 deduct it from 4, and the Remain- 
| 75 der is the Indiction for that Year, 
* — — 
35 a 
30 Or, univerſally, bef. Chr, 
—— Divide by 15, the Date and 1 11, 
; — 5 Take what"s left from 15, the Indictien is given, 
| 15 + Comp. of 4to 15. | 


10 Cycle of Indiction, required. 
4 (> As 1, 9, 3, the Golden Number, Cycle of the Sun, and Roman 
© Indiction, for the Year before Chriſt's Coming, are added to any Year 
e Chriſt, before a Diviſion by 19, 28, & 15 reſpectively, for determining 
the reſpective Cycles fer that Year; ſo likewiſe 2, 10, 4, the Golden 
Number, Gebe of the Sun, and Roman Indiction, for the 1 Year of 
Chriſt, or in the Tear ſince Lis Coming are to be ſubtracted from or added to 
any Year before Ct riſt, the 2 ay on the Scale of Chronology, be- 
ore a Diviſion by 19, 28, 15, be mage for determining the reſpective Cy- 
cles for that Year, —As herein, many Chronologers have been miſtaken 


10, and 4, from or to the Year before Chriſt, thereby giving their Re- 


£Y» 


T O find the Year of the Dionyfian, er any other, Period, for any 
Year before Chriſt, according to the fetegoing Improvement ? 
NEAT RULEZ. Subtract (if ſubtractable) the Number 
of any Cycle, in the 1 Year of Chriſt, frem the Date of the Year before 
Chrif, and divice the Remainder by the Number f the whole Cycle, 

bat now remains deduct from the Number of the ſaid whole 2 
the laſt Remainder vill be the Year of the Cycle, required. 


Yrs. 
Example, 1611 before Chriſt, with that p. x50, where 1 ſhould [| Number of the Period, in the 1 Year of Chrift, deduct the Date 


in their Computations, by ſubtracting or adding 1, 9, 3 inſtead of 2, 


ſults for a Year 1 leſs than the True, on the backward Scale of Cbrono- 


11 


N. B. When the Date of the Vear before Chriſt is leſs than the 


therefrom, and the Remainder will be the Number of the Cycle, 5e. 
quired, for that Year, y 
| rs, 


+ For 1000 before Chriſt, . 
Subtract 458 the No. of Dion. Per, J it being 457 
in iſt Yr, Chr. J for the Year 

before Chr, 


Or, univerſally, infead of [..] 
—10 r 1 T. Chr, 
32 rom t ate, its, .toa 

| of whole Period, 4 

522 (not 521, See p. 160.) required. 

For any Year g Chriſt there is no Correction to former Ruli; 

our Improvement in Chronology only taking Place for Years fee 


| TO find the Year before Chrif anfeverable to any Year of any Peried 
according to the foregoing Improvement? 
GENERAL Rurx, the Reverſe of the former General Rule, 
Deduct the Number of the Period from the whole Pericd, and add l. 
Remainder to 458, (the Number in the 1 Year fince Chriſt) and th 
Sum vill be the leaſt Date before Chriſt, when the Number of the Pericd 
bappened as given ; to which Date continually adding the Number of l. 
whole Period, and you have all the Dates when the Number of Cycle er 


Whole Period 532 
Ex, The Reverſe of the Former. The No. of given Per. 522 


Whole Per, 532)542(1 
$32 


— — — 


Dif. 10 
Add 458 
The leaſt DA Tx, 6 , hen the No, of the) 
2 21 
＋ 532 


— — — 


+ 532 


— — — 


I 


* 


Correction of Chronology, for any Year before Chriſt ? 


Yrs. 


Ex. For 58 5 before Chriſt, 


4714 No. of the Per. in 1ſt Chr, greater than the Yrs, bef. 
— — — [Chr. Therefore the Date deducts from it. 
Dif. 4129 Julian Period, reqd. according to the Genera Rule, 


0 find the Number of Years before Chriſt, anſevering to alian 
Period for that Year ? fo ft, anſwering to a 


Ex, Suppoſe 5320 Julian Period before Chriſt, 
7980 Number of whole Period, 


— — 


2660 
+ 4714 


Leaſt Date, in the Vr. 7374 beſore Chriſt, 


The contrary, Yrs. 
1 By General Rule. 7374 before Chriſt, 
— 4714 


| Rem, — 2660 will not div, by wh. Period, 
| Therefore 7980 6 | 


5329 N. 8. Julian Period, required. 


| 72 The Chronological Rules (before theſe Corrections) take Place . 
1%. ſubducting 1 from the Date of the Year before Chriſt, or add" 
| x tothe Reſults, to agree with Truth. | | 


* 2 


* 


— — * 
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| Alſo 1000 bof. Chr. 1 
1 - » 


. Alſo 1532, Se. | J | 
TO find the Number of the Julian Period, according to the foregeiry bw 
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To find the Dominical Letter for an; Near, O. or N. 8. arithmeti- 


cally ? 
Find it correſpondent to the Sun's Cycle, in the annexed Table for 


O. S. Then reckon the Number of Days between O. and N. S. or 
" the Number of Letters Places forward, that the Difference of Days 
P | [from O. to N. S. is above 7, 14, 21, Sc. the Products of 7. 


Example. To find the Dominical Letter for 17 59, N. S.? 
Yrs. 
1759 ſince Chriſt, 


+9 | 
23) 1768(64 Number of Cycles compleated, 


Rem 4, the Number of the preſent Cycle O... Hence Dom. 
Letter correſpondent by the above Table is C, for O. 8 To which 
adding the 4th Letter's Place forward (the Difference between 11 and 
7) G is the Dominical Letter, . required, for N. S. 


A General Metbod to find the Epa for O. and N. S. arithmetically ? 


(> The Epact is the Difference of Days between the ſolar Year 
of 365 and lunar of 364 Days. | 8 
= For the mean Solar Year ==-365 5 48. 54 
The mean Lunar Year = 264 8 48 36 


u. Uſe of the Epat is to find the Moon's 
= Age nearly, 


Dif. Days 10 21 © 18 
So that the whole Days are 
made up in the Reckoning. 


To find the Epact fer any Year O. S. | 
RULE, Multiply the Golden Number for the Year by 11, (for 
the Periods of Hundred Years from 16 to 18,00) divide the Product 
by 30, the Remainder will be the Epact for that Year, O. S. — 
EL Which Epact is reduced to That for N S. by ſubtrafting from it (or 


zo added) the Days from O. to N. S.: The Remainder being the 
Epact anſwerable to the New. 


2 


o 
* 


_ =. For 1789 fince Chr. O. S. The O. No, is 12 


| Yrs 
be ' 11 
"i O72: 8 
| o 1 


2 as 
5 12 „ Is 
tg p > js CY 2-4 DeduR 11 De. Dif. fr. O. 
2. +22 to N. S. 
. e Rem. 1 Epact S. 1759 


To find the Moon's e, for of the Month in 
formers Fs oh nere 


* 


A You reckon the Number of the Month from March, which is 
738 alled 1, April 2, May 3, &c. to which Number, you add the Day 
3 pf the Month, and the No, of the Epact, rejecting 30, and the 


— 


an. o, Feb. 2, Mar. 1, Ap. 2, May 3, 
5. 4 Jul. 52 Au. 6, Sep. 8, 8 * 

Oc. 8, No. 10, De. 10, — to Epact add ; 
With Day — bate 30 — Age or Change is had, 


Cyctz of the Sun and Domrnicart LETTER TABLE, 0. 8. | 


Example, For July 25th, 1759. 
5 No. Month, 


Rem. 1 Meon's Age. 

N. B. The foregoing New Moon is had by deducting the Moon's 
Age from the Day of the Month, when it can be done, or otherwiſe 
adding the Days in the former Month before the Deduction is made, 
Hence New Moon will be on 24th July, 1759, nearly. 


| 


N. B. For the Day of the next Full Moon add 15 to the Day of the 
neareſt New Moon, "See PzzPeETvAL Tank x for finding the Nero, 
Full, and Quarter Moons, p. 152, at Sight Which Table is ſupplied 
by the Perpetual Ey Ac TABLE, p. 168, Shewing the Number of 
Days Retreat or Advance of the Moons N. S. for given Periods, to be 
added and ſubtracted to and from the Days the Moons happen in that 
Table, for diflant Periodi. From which EracT-TABLE, the Epacis 
for diſtant Periods are correctly determined. 


CVI AL MzMon IAI RULE fir firding the Epact fir N. S. 


Divide Hundreds by 4, the Remainder, thence had, 
Multiply by 17, and then $6 add ; 

Ferty three, by that Quote, muſt he added beſide, 
And then 25 the whole Sum muſt divide 
Subtract the laſt Quote, from the Prime by 11, 
RejeCting the Thirrties, your Er Aer is given. 


Example for 1759. 


Hunds, Gol, No, 12 
4977 0 4 1 
143 * 
Mult. by 17 172 96 
17 132 
Add 86 Sub. 11 laſt Quote. 


103 0121 
Add 172 3 114+ 
— 7 Epact N. S. rcqd; 
25) 275011 laſt Quote 
275 So for the Reſt. 


O 


To find the Time of the Moons Southing and High Water, at London, 
| arithmetically ? 


The Moon's Age by 4, if by 5 you divide, 
Will give you her Sourbing : add 3 for the Tide, 


Example, The Moon's Age 19 Days 
by 4 


5076 15h am paſt Noon, Time of | 
2 


| — — 


Southing, required. 


5 pa 1 - 
Or rather multiply the Moon's Age by 8 Tenths, which <vill give yo 
her Southing,. in Hours, 


3 


den' Age remains, within a Day, O : 
"ag . J r you may uſe the following | 


15, == I5h 120 paſt Noon, Time of Southing, 

required, as before, 

To find Eafter Limit, or the the Paſchal Full Moon, arith- 
2 1 8. a Do of F 
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To the Epact add 6, and reje 
What remains take from 50, your Limit you'll ſee, 
If 50 or 49's Left—when you've done, 

And the Prime above 11— Take, for each, leſt by 2. 


Times three, 


Example for 


MEMORIAL RULE, 


1759, Limit 


n 


Take the Letter and 4, from the Limit Day's Fall, 
The Remain from next Sven Add the Limit. — That's all, 


Days 43 .* * G, Dom, Let, + 7» 


To find Eaſter Day, er the Number of Days is falls from the 
of Ea. inclyfroe, arithmetically, N. 8. fr 


the YEAR of the Drony/tan 
and Fulian PERIODS, cor- 
reſpondent to given Cycles of 
the Sun, Moon, and Indiction. 


Diviſion 


No. ©. wy 
D, or | Solar 2 my 
Indiqn] Years, |Y ears. Years. 
Cycles. 
I 57 476 6916 
2 | 114 | 420 55 
3 171 | 364 | 4788 
4 228 303 3724 
; 285 252 2650 
342 | 196 | 1596 
7 | 399 | 149 | 532 
$ | 456 | 84 | 7448 
S | $6 23 | 6334 
T0 3 504 | $320 
1 95 443 | 4256 
12 | 152 | 392 | 3192. 
13 | 209 | 336 | 2128 
14 | 266 289 | 1064 
15 323 | 2247980 
16 380 163 
171 | 437 | 112 | C. 
18 494 50 For 2d, 
19 19 | 532 [34d ach, 
— . — ve 
u — 
21383 loly 57,476 and 
22 | 29 [6916 reſpect 
4" 247 (69 16 reſpect- 
3 ively, by the 
+132. \No; of each Cy- 
2 361 ele in 1ſt Col, 
2 413 ftaking the Re- 
27 475 [wainders after 
28 | 532 


of the 


Products by 532, for 2d and 4d 
Cols. but after Diviſion by 7980 
for 4th Column. | 
M. B. 57 is the Vr. Dion. 
Period, when ſolar Cycle was 
1, and lunar Cycle 19. 
476, Yr. Dion, Period, when 
ſolar Cycle was 28, and lunar 
Cycle 1, 


And 


Alſo 69 16 is Yr. Ju- 


lian Period when 1 was the In- 
diction, and 19 the lunar Cycle, 
as may be proved, 


Ex. To find the Year of the 
Dionyſian Period anſepering to 3 
Gold. No. and 15 Cycle © ? 


| Indiction 13 


15, Cycle of the Sun, , . 323 Solar Years, 


— 


Sum 687 
Deduct 532 whole Period. 


Rem. Dionyſian Period 155 Yr. required, 


Example. To find the Year of the Julian Period, 
anſwering to 17, — 5 the Sun; 12, Cycle of the 
Moon ; and 13, Cycle of Indiction? 


Againſt 17, Cycle of the Sun . . 437 Solar Years. 
12, Cycle of the Moon, . . 392 Lunar Years.” 


Sum 829 
Dedu& 532 whole Period. 


Rem. Dionyfian Period 297 — 15. 
Rem. 12— 


Rem, 1. . Tab, No, 6916 4th Column. 


Julian Period 7213 required. 


vering to 17, Cycle of the Sun; 12 
— 13, Cycle of Indiction. N 


—12 Lunar Cycle. 
Rem. 5, X 56 280 
Solar Cycle + 17 
Dionyſian Period 297 
 Indiftion — 13 
_ 15 284 


X 1064 F 14896 
Dionyſian Period from above +297 
Sum, 15193 


Subtracting 7980 
Rem, the Julian Period 7213 


Or, from above, 829 — 15. 
Rem. 
Indiction 13 


— —— 


Rem. 9 + + Tab, No, 6334 
Julian Period 7213 as before, 


So for the Ref. 

FROM the 4, CycLes of the Sun, Moon, and In- 
DICTION, given, to find the Year of the Dionyſian and 
Julian Period arithmetically ? 


See Rules, Page 160. 


ANnoTHrt GengarAL RULE. 


Subtract the Lunar from the Solar Cycle, (or from 
28 added, if not otherwiſe. ſubtractable) and multiply 


the Remainder by 56: To this Product add the ſolar{ 


Cycle, dividing the laſt Sum by 532 (if greater than 
that Number) and the Remainder will be the Dionyſian 
Period anſwering to the Solar and Lunar Cycles. 

From this Period found, ſubtrat the Number of the 
Indiction (or from 532 added if not otherwiſe ſubtract- 
able) dividing the —— by 15; then multiply, 
what remains by 1064, dedvCting (if poflible) 7980 
from that Product, add the Year of the ſaid Dioryfan 
Perjod to the Remainder, and the laſt Sum will be the 


ſpondent : the Sum of which, and 
riod, will be the Julian Period. 


ce 


anſwerable to that Remainder in the 


cle 


— —) ů — 


Usz of the TABLE to the LI r. 


Take out the Number of Solar and Lunar Y 
fron. the ad and zd Columns anſwering to the Numbe 
the Solar and Lunar Cycles: and add together 
he Dionyſian Period, if leſs than 532; but if great? 
take 532 therefrom, and the Dienyſia | 
. remain. — Now divide this Period by 15, and take 

Remainder from the Indiftion Cycle, (or from 1\ 
dded thereto) and with the laſt Remainder in the I 4 
Column, take out the Number in the 2 Column c- 

t 


q £ 
au 
* 8 
p. 
10 —_ 
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r 
* 
A "SS 4 


Period 


24 and 3d Cols, will be the Julian Period, requirts 


Number of the Julian Period, required, 


4 - 
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Example. for 1759 . Epact 1. , G. No. 12» ; 4 Sub. 11— Add . 4 
Add 6 * — — — 
. em. 32— 11 
No 30 to rejeft , , 7— | FE Next Sevens 35 
50 3 ; — — 
W 4 3 Rem. 7 * 3 
The Limit, .. Days 43 from March 1, inclufive, 7 Add 12 April, the Limit. 
March 341— _. — 
| + 15 April, Eafter, 1759, 
April 12. / 4 ® LN. S. required, 
A TABLE for readily finding Againſt 3. Golden Number, . . 364 Lunar Years. Example. 


To find the Year of 1 Period an- 
of the Mean; 


Or divide the Sum of the Numbers in 24 2 
olumns by 15, and the Remainder taken from 
Indiction will give a Number in the 4th Colums 


1M Columi 
whieh being added to the Sum of the Banden 


| 
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Irhe Au TI EN Paſchal 
_—_ TABLE for 
esu, O. S. 


7 
I Golden Dom. Month 
—_ No, Letter, | Day. 


OWw>lonntow>| onntom>| omntnon>omnynmn>| om 


| 


Ex. To find ⁊c ben Eaſter 
appened 1593, when the 
No. coas 17, and 
linical Letter G? 


Againſt 17, G. No. in 
he 1ſt Column, ſtands A, 
d againſt G, the Domi- 
ical Let. following, ſtands 
pril 15, for the Time of 
aſter, required, 


N. B. The Day of the 
onth againſt the Golden 
umber, April g, is the 
pay of Eaſter Full Moon, 
receding Eafter - $ . 
the Dominical Letter 
ands againſt the Golden 
umber, or the Eaſter 
oon be on a Sunday, 
ben Eaſter is on the Sun- 
following, for the 
yominical Letter muſt fol- 
dw the Golden Number, 


. R *, 0 «ts Su — — 1 - 
- | , * * N +> i * \ = * 42 ka <Y "= "0 - * 4 
# G - xX 4 . . Ind 7 * X > . . 2 — 8 *. * * 
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10 27 

| 28 
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7 30 
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| "68, 2 Monday, Jan. o, or the zift of December, preceding Jan. 1. 


To find the Letter in the Roman Calendar, correſpondent to any Month-Day in the Year, before or ſince Chriſt, arith- 
metically ? 

RULE. Divide the Number of Days, counting from the Beginning of the Year, or January o, to the given 
Month-day (ſeeTab. p. 129.) by 7, and what *remains will be the Number of the Letter, required, 


Example, Required the Letter anſwerable to the 3 5th of Nevember, in any common or Biſſextile Years ? 


Com. Vr. Biſ. Yr. 
7)319(45 7)320(45 
39 40 


Rem. 4 +» + Letter D, required, 


* Rem. 5. . Letter E, required, 
for a common Year, 


for a Biſlextile Year, 
A B U D By 0 


*;, 2 3. 4 5 6. 7s 
RULES FOR FINDING THE WEEK-DAYS, 


To find the Week-Day, arithmetically, anſwerable to a given Month-day, in any Year before Chriſt, O. S.? 

RULE. To the Years, leſs 1, before Chriſt, add their Fourth, (being the Number of their Biſſextiles) and z, 
and alſo the Complement of the Number of the Month-day, from Fan. o. (from Tab. p. 129.) to next Sevens, 
or (univerſally) to 371, divide the laſt Sum by 7, and deduct the Remainder from 7, and what laſt remains will 
be the Week-day, require. Sun, Mon, Tu, Wed. Th. Fr. Sat. 


I, 2. 1 5. 6. 7. Feriæ. 
Example. To. „ind the M cel - day anſwering to — 4 28, 585 Years before Chriſt, O. S. 
rs. 


Ds. 
From Fan, o, to May 28, Biff, 149— | 


* 


ö 585 
—1 371 
8 Comp. 222 0 
2 4 add: Or a 
3 7)149(2 
222 3 — — 

Otherwiſe ——— Rem. 2 Week-days, 28th May 
584 7)*955(136 is forward of Jan. o. 
146 25 

5 — 

7)733(14 "— 


7 


— — — 


7 | 4. . Wedneſday, O. S. required . 


+ 2 Week-days 28th of May is forward, 


4. Wedneſday, as before, | 
N. B. The Dominica] Letter, before Chrift, advances, (in Reckoning back, as the Dom. Let, Tab, ſhewr, p. 148, 
for Years before Chriſt.) and conſequently the Week-day, on Jan, o, each Year goes back or retreats, 
Hence the Reaſon of adding the Comp. of the Month-days to Sevens January. 


To find the Week - day fer any Month-day and Year before Chrift, N. S. arithmetically * 
RULE. To the Years, lefs 1, before Chr, add their Fourth and 3 (but 2 from Feb. 25 to the End of Cen- 
turies, not Lp. Yrs. N. S.) and alſo the Complement of the No. of the 
to next Sevens, or (univerſally, to 371, and likewife the Complement of the Day's Difference between O. and N. S, 
to next Sevens, then divide th 
- Week-day, N. S. required. 
Let tbe Week-day for the 28th of May, N. S. be required ? 


. 


585 Ds. | 

— From Jan. o, to 23, Bil, 149 

4 * + 146 ——_ Comp, 22214 

p 3 add x Comp, | 
222 | 

TJ | 

Othereviſe. 7)956(r | 

| 4 Wedneſday, O. S. — | 
+6 Dif, » fr, O. to N. 8. Rem. — E | 

= | 

7)ro(x 


So forthe Reſt 


e N. 8. required, . 
f Rem. 3. Tueſday, N. S. as before, ( Auiing 2925 Difference of Styles to the Week-Day of O. S. dividing} 
by 7, taking the Remainder for the Week-Day, N. S.) 


— 


—— 
had — —— 2 — 


— — * 


onth-day fince Jan. o, (fr. Tab. p. 129.90 
e Sum by 7, taking the Remainder from 7, and the laſt Remainder will ſhew the | 


_— ĩ 
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* 


divide the Remainder by 7, and what 


Styles, 


To find the Weck-Day arithmetically, anſeoerable to a given Month- 

Day, in any Year ſince Chriſt, O. S. ? 

RULE. To the complete Years /ince Chriſt (viz. 1 leſs than the 

Vears current) add their Fourth, —1, and alſo the Number of the 

Days fince the Beginning of the Year, or 1 o. (from Tab. p. 129) 
A 


{t T remains, will be the 
Number of the Week-Day, required, O. S. 


Sund, Mon. Tu. Wed. Th. Fr. Sat. 
| + Te 2. J». 4+ 5 6. 5 7. 
Example, To find the Week-Day anſwering to May 13, 
: 1759, current ſince Chriſt, O. S, 


| —1 . . 438 - 
7)2331(333 
23 
21 


+ Rem. o, or 7. Saturd, O. S. required, 


To find the Week- Day, arithmetically, anſqperable to a given Month- 
Day, in any Year fince Cbriſt, 8.“ by ba - i 
RULE, To the complete Years ſince Ci (wiz. 1 leſs than the 
Years current) add their Fourth, —1, and the Numer of the Days 
ſince the Beginning of the Year, or Fan. o. (from Tab. p. 129.) and 
from the Sum of theſe ſubtract the Number of Days Difference bet- 
ween O. and N. Style, then divide the Remainder by 7, and the laſt 
Remainder will be the Number of the Week- Day, required, N. S. 
Example, To find the Week » day anſwering to May 15, 


1759, current ſince Chriſt, N. 8. 
—] 


1758 
1. — 1 + . 438 
Days 135 from Jan. o, to May 15 com. Vr. 


_ — — — 


2331 Sum as before. 
—11 Dif, bet. O. and N. S. 


= —— — Hͤ— 


Otherwiſe, 7)2320(331 


| o Saturday, O. S. 22 * 


| -»11 (adding Sevens to o.) 10 


— 


Rem. 3 Tueſday, N. S. Rem. 3. . Tueſday, N. S. required. 
Jas before, ̃ 
N. B. The Dominica] Lerter, fince Chrift, retreats, (in reckoning for- 
ward, as the Dem, Letter Table ſhes, p. 148. for Years ſinee Chriſt ) 
and conſequently the Week-day, en Jan. o, each Year, goes forward or 
advances, Hence the Reaſon of adding the Month-days from Janu- 
ary, end not their Complement to Sevens, as before Chriſt, 


— —-—ũꝛ — — — —— 


* 


— 


UNIVERSAL and CORRECT RULES for finding the DoMIxI- 
car Lxrrrxs before CHRIST, according to N. and O. STYLE; 
deduced from the Principles of the Do ix Ie AT I.eTTEr Tarts, 


Pages 148 and 149: being « further Iliuſlration of Rules VII, & VIII. 
p. 171. 


metically ? 
RULE, To Years current /eſs 1, add their Fourth, and twice 2, 


Nuote by 7, ard what's +Lef? will the Letter's Place ſhew. 
A. B. 8 D. E. F, 8. 


Tile Bt. % & 4 O. S. before Chriſt, 


—_— — — 


| 


| 
To find the Dominica] Letter for any Year before Chriſt, O. $, arith- 


—_ ——— „ —_ 


* 


N. B. Before Cbriſ when it is Leap-Year the firſt Leser is ſpeua 
of the Nos; and the Second Letter ſucceeds the N of the Former, 


Example. 1759 before Chrift, 
1758 | 


I . . 439 
4 


— _ 


79220314 
10 
31 


Add Sevens , . 3. . Dom. Let C, for O. S. reg. 
Subtract 15 , . No. Days Dif. from O. S. to N. 


— — 


Rem. 2 Dom. Let. B. N. 8. 


To find the Dominica! Letter for any Year before Cbriſt, N. S. arith. 
metically ? | 


RULE, Divide Hundreds by 4, take what's left from twice 2, 
One with twice what remains will that Year's Letter they; 
Add once and the Fourth, of the plus Years leſs one, 
Quote by 7, and the Letter by what's left is known, 


Hund, N. S. ore Chri . 
Example as 4)17(4 2 p 
I7 59. * 
Rem, 1— 
4 


3, twice which þ1==7, Letr. G for 1709, 
58 plus years —1. 
N. B. Bef. Chriſt; ꝛvben it is Leap 14 14 


Year the firſt Letter is ſberun of the — 
two; and the 2d Letter follows the 7)79(11 
Number of the former. — 


year Cents, 7 deducts, and the Dom, Let. is 
B, anſwering to 2. 


advances, or adds to the Mſont h- days of Old, for the Mantb-days ef Nev 
Style. And alſo adds to the Numb-r of the Dominical Letter of the Oli 
for the Number of the Dominical Lett:r for the New Style. Ard win 
the Dominical Letter advances (reckoning for Years backward haf | 
Chriſt) the Difference ef Days beteveen Old and New Style, 7:1: 
or ſubtracts from the Month-days of Old, for tbe Month-days f Ne 
Style, (from 200 Years fince Chriſt.) And alſo ſubtracts 1 

Number of the Dominical Letter of the Old, for the Number of 4 1 

Dominical Letter for the New Style, from 200 Years /ince Chriſt, ais 
both Styles were exactly alike z as may be ſeen by Tab. p. 166. 


UNIVERSAL PRACTICAL RULE for finding the Day's On. = 
above Hundreds, 


Before Chrift, take the Fourth from the Hundreds —that done“ 
Then add two; and the Difference of Style will be known, 


N. B. The above Rule aprees with the Difference in the Demincd 
Letter Tables for Old and New Style before Chritt, and with Table, Þ 
168, Or, if you add 1 to the Centuries, in Dates above Centur* 
before Chrift, the FinsT RuLx (at Bottom of the Table, p. 168. 
will ſerve, univerſally, for finding the Difference of Style for Dats 
above complete Centuries—It then amounting to no more than tit 
Univerſal Rule laſt given: The faid firſt Rule ſerving only for con 


plete Centuries, that are not Leap Years, from the 25th of Febna) 
to the End of thoſe Centuries, 


The Difference of Days for the greateſt Part of a Century) incl 


by 1, from Old te New Style, does not take Place till the A5 ef fe 
bruary, after the Biſſextile- Hundred is begun. | 


—_ 


* — — A 
„ 


— 


(7 6 


Twice what rem. Ti making q, for Leap- 2 rem, B. Dom. L. 1 4 _ 
LN. S. required. | | 


(> When the Dominical Letter retreats (reckoning for Vears forwai 2 8 
from 200 ſince Chriſt) the Difference of Days bhettucen O. and N. Sy, 


Fxzexcrx from Orb to Nzaw STYLE, before Cun 187 %% 14 | 3 


—— 
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* 


In Table, p. 168, the Day's Difference of Style between O. 8. 
12 and thoſe Centuries, not Leap-years, N. S. before Chrift, 
take Place only for thoſe compleat Centuries, and only from February 
25, to the End of thoſe Centuries, not Leap-years, N. S. reſpective- 
ly; and the Reſt of the Numbers likewiſe take Place in the ſame 
Manner, for the ſame compleat Centuries, And therefore, any 
Dates above compleat Centuries before Chriſt will have the ſame Days 
Difference in the 24 Column between Old and New Style, and like- 
[wiſe the ſame Numbers in the 4th and 5th Columns, as at the pre- 
ceding compleat Centuries, and ſo in Succeſſion, 

That, to find the Difference of Days between Old and New Style, 
Retreat of Lunations in Old Style, and Advance and Retreat of Lu- 
nations and Moon's Age, from Old to New Style, [in Col. 2, 4, & 
5, from Tab, p. 168.] for Years above compleat Centuries before 
Chriſt. 

You muſt take out the Numbers for 100 Years preceding, as you 
do for Years above compleat Centuries fince Chrift, which will then 
exactly agree with the foregoing PRAcTicar Rur, for finding the 
Difference of Styles for Tears p: 46 compleat Hundreds before Chriſt, 


TO reduce YEARS BEFORE, fo YrARs SINE, CHRIST, and 
the contrary ; Having the s Dominicar LETTER, or LETTERS, 
and conſequently, beginning wwith the sau Day or TAT Week, OLD 
and New STYLE, 


Years before Chriſ reduced to Years fince Chrift, O. S. 
RULE, Before Chrif, take the Number of Years leſs by One, 
: From Hundreds by 7, and the Year ſince is known, 
Example, 58 5 Years current before Chriſt, G . 


— „ 


584— 7 
1400 2 Hundreds by 7. had” 

| Rem. $16 Years current ſince Chriſt, having the ſame Domi- 
Inical Letters, [viz, FE for O. S.] and beginning with the ſame 


| Week-day, [wviz. Tueſday] as 585 Tears current before Chriſt, O. S. 


Years ſince Chrift reduced to Years before Chriſt, O. S. 
RULE, Years current fince Chrift take from Hundreds by Seven, 
Add 1 to what's Left; Years before Chriſt are given. 
Example. 1759 Years current fince ri. 


2800 . . 4 Hundreds by 7. * - BA 
1041 3 4 7 
+1 34 


1042 .. Years current before Chriſt, having the ſame 
Dominical Letter [wiz. C, O. S. 


Week-day, [wviz. Friday] as 1759 Tears fince Chriſt, O. S. 2 c 


N. B. The RuLzs Azove ſerve for N. S. by ung Hundreds by 4, 
inſtead of Hundreds by 7. Vix. for N. S. 


Before Chriſi take the Number of Years leſs by 1, 
From Hundreds by 4, the Year ſince * is done. 
Example. 58 5 Yrs, current bef. Chr, 
— 


— — ——— 


Yrs. 


585 before Chris, —584 
Dom. Letters GF, 1600 , 4 Hundreds by 4. 
Year begins on Mon- — 


day, N. 8. 10 16 Years ſince Chriſt, Dom, 


Letters GF, Year begins on Monday, N. S. 
g. SO. 


0 0 
2 7 4 


and beginning with the 2 


: " "CHRONOLOGICAL RULES. 


— 


Since Chriſt the Years current from 4 Hundreds take, 
Adding x to what's Left, Years before Chrift will make, 


1759 Years current ſince Chris. 
3200 + . 8 Hundreds by 4, 


Ros 2442 
1759 fince Chr; 2441 
Dominical Letter 6, Ts 
Year begins on a — 
Monday, N. S. 1441. . Yrs current bef. Chrift, 


Dominical Letter G, Year begins on a 
Monday, N.S. 


In the ſame Manner, the Tears fince Chrift, are found correſpon- 
dent to the Tears before Chriſt, having the ſame Gelden Number, Cycle 
FA the Sun, or Indiftion; by ſubducting 1 from current Tears before 

iſt, and taking the Remainder from any Number of Hundreds by 19, 
28, and 15, and the Years fince Chriſt wwill, reſpectively, remain. And, 
on the contrary, taking the current Tears fince Chriſt, from any Number 
of Hundreds by 19, 28, and 15, adding 1, to each Remainder, and the 
Years current 5 ore Chriſt will reſult, baving the ſame Golden Number, 
Cycle of the Sun, and Inaiction, reſpectively. 


Yrs. 
Example I. Of the Golden Number 1612 before Chrif, 


—1611 
1900 . . 1 Hundred by 19, 


Years current ſince Chrift 289 


And 1612 before, and 289 Years ſince Chrift, have the ſame Golden 
Number, wiz. 5. 


Example, II. Of the Golden Number 2189 ſince Chrift. 
3800. 2 Hundreds by 19. 


1611 
+7x 
Yrs. 


2189 ſince Chriſt, 1612 before Chriſt. 
Golden Number 8. By Tab. p. 150. . . Golden Number 5. 


The Examples for the Solar Cycle and Indiction are ſimilar to the fe- 
goings 


As the antient Egyptian, Arabic, Grecian, Perſian, Jewiſh, and 


logical Purpoſes) to correſpond with the Julian Form of the 
Year, or Account of Time, long before any ſuch Year had Exiſtence, 
ſo, in Conformity to the late Correction of the Julian Account ot 
Time, we have reduced the Julian to the Gregorian Style, as far 
backward and forward as remoteſt Antiquity, and Futurity, for the 
Improvement of Chronology and Aſtronomy, This is performed at 
Sight, in two Pages, 148 and 149, foregoing, with the following 
Rults to thoſe Pages, | 


Fer the CommMEnNcEmMENT of the moft firmous RAS (Pe 
Creation) and the Rx Due TIN of CizxoroLoGY, ſre further en. 


| 


i. AM... th ts. at. 


later Accounts of Time, are reduced, (for aſtronomical and chrono- | 


„ 
£8 £4 
265 


— ͤů l 
— — — = 


_ 
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| I Nenes fell upon the 5th Day, And there being eight of the Ides in each Month, throughout the Year, conſequently the 15th Day, in the Fall | 
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A TABL of KAaLENDs, IDEs, and Nox Bs, for the Roman YEAR. 
Of Uss in HISTORY awd CHRONOLOGY. 


. 


Days | January, | February. March, | April, May June, | July. |} Avguft, Sept, Ofo, | November} December 
I Kal. Kal. Kal. Kal. Kal. Kal. Kal. Kal. Kal. Kal. Kal. Kal. 
2 | 4 No. | 4 No, | 6 No. 6 N. | 4N. 6 N. | 4N. | 4N. 6N, 4 N. IN. 
3 | 3 No. 3 No, | 5 No. No. | ,5 5 N. 5N. 5 N, | N, 
4 | Pr. No. | Pr. No, 4 No. rid, 4 Prid, 4 rid, | Prid, 4 rid, rid, 
5s | None. | Nones, 3 No, Non. 3. N. | Non, N. | Non, Non, 3N, Non, Non, 
6 8 Id, 8 Id. Prid. 8 Id. Prid. | 8 Id. rid, 8 Id. ö 8 Id. 1 8 Id. 8 Id 
7 71 1727 Non. 7 Non. 7 = Non. — 7 on. 7 I 
81 65 6F | 814. | 6 > 81d. | 63 | 8 | = | 6 8 6 Z 6 7 
F F 5 3 3 
10 42 4 © 6 8 WS 13 WY 4 6 * 4 6 8 4 | 4 3 
12 | Pr. Id, | Pr. Id. 4 rid, 4 Prid. 4 Prid. Prid. 4 * d. Prid. 
13 | Ius. Idus, 3 1d, Ides. 3 1d. Idus. Id. Idus. Idus. 3 l. Idus {| Ildus. 
14 | 19 K. 16 K, Prid. 18 K. Prid. 18 K. pris. 19 K. 18 K. Ir 2 
I 18 15 Idus. 17 Idus. 17 | Tdus, I 17 Idus. 17 I 
I 17 14 17 K. 16 17 K, 16 i 17K. 17 16 17 16 | 17 
17 | 16 13 16 15 16 15 16 16 15 16 15 16 
n 18 15 » 14 15 14 = 15 15 14 15 14 15 
19 4 J [ | 14 5 | 13 8 | 14 13 = | 14 14 F | 13 © | 14 13 14 

20 | 13 8 10 = 13 * 12 .< 1372 12 13 > 13 12 8 13 12 13 

| 21 W> 9 12 11 12 8 11 12 8 12 5 11 2 12 25 11 1 2 = 
22 | 21 1 10 11 10 11 0 11 5 10 nz 
23 10 7 10 9 10 3 10 3 10 2 To Jg 
WW 11 z5 1 
258 5 7 7 7 7 
26 ] 7 4 7 6 7 6 7 7 6 7 6 7 
27 6 3 K. 6 5 6 5 6 6 5 6 5 6 
285 Prid, 5 ; 5 A 5 13 5 2 $ 
2G + Po K. 4 . 4 + . 4 - , 

30 3 K. — 3 K. | Prid, * rid. K. 3 K. pri. 3 K. Prid, 3 K. 
21 Prid. Prid. rid. Prid. Prid. Prid. Prid. 

An AccouxnT of the OLD and New Eccleſiaſtical and Civil Calendar. Of Uss i» His roxI ani 

CHRONOLOGY, 


CALENDAR, or Account of the Year, borrows it's Name from Kalend, ſignifying the firſt Day of each Month, reckoning according to 


the Roman Account by the Moon. Xalend is derived from #&Atw, voce, I call: For the Prieff, whoſe Buſineſs it was to obſerve the 
New Moon, by which the firſt Day of each Month was reckoned, gave Notice thereof to the Preſident of the Sacrifices, who called the People 


together, and ordained how the reſt of the Days. in tnat Month, were to be ſet apart for religious and other Uſes, Hence it was, that an As- 
nual Account of divine and human Affairs, came to be kept throughout all the Months of the Year ; which Account (from reckoning by the 
Kalends ) was therefore called The Calendar-Table, and conſidered both as Eccleſiaſtical and Civil. a 

The Day preceding the Kalends, or firſt Day of each Month, was called pridi Kalendas, the preceding Day to this the 4d of the Kalend, 
the next preceding Day the 4th of the Kalends, &c. reckoning backwards to the Ides of the preceding Month, 

The Day immediately following the Ka{ends of each Month was called the 4th or 6th of the Nones ;- always reckoning backwards in each 
Month from the firſt Day cf Nones, In the Full Months of March, May, July and October, wherein are fix of the Nones, the firſt of tht 
Nones fell upon the 7th Day; but in all the Months called Hall or Cave, wherein there are reckoned but four of the Nones ; the firſt of tho 


Mopths, and 14th in the Ho/{owo, will be the Days of the Ides, from whence the reſt are reckoned, lik: the Kalends, by inverted Order. The 
Day preceding the Nones, or Ides, is called pridie Nonas, or pridie Idus, the next preceding Days to theſe, the ad, 3d, 4th, Sc. of the Now 
or of the Ie, according to the following Obſervation of the Schools. 

| Prima Dies Menfis cujuſque eft dicta Kalendæ, 

Sex Nonas, Maius, October, Julius, et Mars; 

Quatuor at Religui : dabit Idus guilibet oo, 

Inde Dies reliquos omnes dic eſſe Kalendas, 

Quas retro numerans, dices a Menſe ſeguenti. : 
This was the ancient Way of reckoning Time in the Latin Churches, and is uſed in the Prayer- Books of the Church of England at this Day: 
The Eccl:fiaftical and Civil Calendar, or Almanack, alſo diſpoſes of all the Days of the Year into Months, Week-Days, Vigils, Fa Dq 
Hely 2 Leaw-Days, Univerſity Terms, &c. in a ſucceſſive Order of reckoning; which being interrupted cannot conſtitute, iterally, 
a Calendar, 

Ihe Werk-Day: are diſtinguiſhed by ſeven Letters, a, b, c, d, e, f. g. The firſt Letter a is placed againſt the 1ſt of January, 5 againſt the 
2d, c againſt the zd, d againſt the 4th, and ſo on to g againſt the 7th, then à againſt 8th, b againſt gth, and ſo on, in Succeſſion of the ſeven 
Letters, through the Year: By which Means a, 6, c, d, e, /, g, will always point out the ſame Week Days in any Year, And a, d, d. þ 
6, e, g. & f, a, d, /, the 1ſt Day of each of the 12 Months, reſpectively. | w 
The principal Letter of the ſeven, pointing out the Sundays for any Year, is always made Capital, and called the Dominical Letter for 

- TYear, : 

Dividing 365 Days, in a common Year, by 7, the Quotient is 52 Weeks, and one Day over; if there had been no Remainder, all 19 
would begin and end on the ſame Day of the Week : But the odd Day occaſions each Year to end on the Week-Day with which it beg 
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0 the. third common FIG ON a Tueſday, ſtands a, againſt Wedneſday ö, &c, 2 F, the Dominical Letter againſt Sunday for that Ven 
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erefore E is the Dominical Letter for the fourth Year, beginning on a Fedneſday, and fo on, in a retrograde Order of Dominical Let- 
—_ ſucceeding Year. But in this fourth Year, containing 366 Days, called Bifſextile, or Leap-Year, the Cath Day of Nas, _ 
ſwering to the 6th of the Kalends of March, is twice reckoned, by placing the Letter F againſt the 24th and 25th of February, which inter- 
rupts the annual Retrogreſſion of Dominical Letters, from E, the Sunday-Letter to 24th of February, to D, the Sunday-Letter fol- 
lowing the 24th of February, to the Year's End. And the fifth Year (of 365 Days) begins two Week-Days after the Week-Day beginning 
the Leap-Year, viz, on a Friday, when the Dominical Letter is C; and ſo for the ſixth Year it is B, the ſeventh A, and the eighth G, and F, 
and ſo on. Whereby it is © ſervable, that, after ſeven Years, if each Year conſiſted but of 365 Days, the Days of the Month would 
again return on the ſame Days of the Week : But by the Interruption, every four Years, to each Letter, it is 7 Times 4, or 28 Years, be- 
fore the Days of the Months return exactly on the ſame Days of the Week; which Term of Years is called the Cycle of the Sun. But, in 
New Style, this Order is now farther interrupted, by a Day /eſs reckoned, in every odd Hundredth Year, being now made common, inſtead of 
Biſſextile, as in Old Style, | 


The Cycle of the Sun-Table, for any Year of the Cycle, ef Uſe in Hiſtory and Chronology, O. S. 


17 | AG | 21} CB | 25 (| £0 | This Table and the follows- 
"I 34 ; "> © A SR ing Rule, are here repeated 
19 E 231 G 27 | B for Uſe. 

f 20 D 241 F | 281] A 


3 


N. B. In the firſt Year of Chriſt, the Year of the Cycle being 10, therefore adding g to the Year fince Chriſt, and dividing the Sum by 28, the Re- 
mainder will be the Year of the F. Nene Cycle as above, to which the Dominical Letters are determined, See Pages foregoing for Fading the Do- 
minical Letters O. S. aritbmetically. 


The Fixed Feaſts in O. S. were regulated by the Sun's Motion, but the Moeveable ones were governed by the Moon's Motion, as the Fixed! 
and Moveable Feaſts N. S. are now governed; eſpecially Eaſter, on which the reſt depend. Ged ordained that the Feaſt of the Fervif 
Paſſover, ſhould be kept on the 14th Day of the firſt Lunar Month at Even (ſee Levit, Chap. xiii.) which was at the Time of the firſt Fu// 
Moen in the firſt Month. But the Chriftian Church ordained the Celebration of Eaſter on the Sunday following; becauſe our Saviour roſe upon 
that Day, The Primitive Fathers had no Way of determining the Time of the New-Moon, but by obſerving it, emerging out of the Sun's 
Rays at Even, which was a Day after Conjunction. The Council of Nice, Anno 325, ſettled the Fall of Eaſter by the Metonic Cycle of Moons 
(ſo called from it's Inventor Meton) as in the Eccleſiaſtical Kalendar ; inſerting the Order of their happening there. They ſuppoſed that * 
every Succeſſion of 19 Julian Years (the Pericd they allotted to the Lurar-Cycle) the Moons would return on the ſame Days of the Months 
and Hours of the Day, as in the Order of the Golden Number, pointing out the New-Moons, in the Bible-Caiendar : Which, beſides Antici a- 
tion, is incompatible, by the odd Hours not reckoned for the laſt 3 common Years, T hoſe Eccliſiaſfical New-Moons (reckoned from aud ts 
Leap-Year) were about five Days later than the Time of the true ones, according to O. S. before it's Alteration to the New. Hereby Eaſter 
came not to be obſerved according to the Time of it's original Inſtitution, [The next Sunday after the firſt Full- Moon happening next after ehe 2 17 
of March, or Vernal Ręuinoæ, tho' at the Time of the Nicene Council happening on the 20th, but before the Stile was altered and the New 
Style took. Place, in 1752, on the gth of 1 If the Celebration of 42 had been ordered on the next Sunday after the firft true Full- 
Aon happening next of the Time of the Vernal Aquinox, it would always have been obſerved according to it's firſt Inſtitution, 

The Anticipation of the YVernal Equinox O. S. (and of the Seaſons or any Points of the Ecliptic) was 44® gs 21t) every four Julian 
S Years, by reckoning ſomuch more Time than was contained in four Solar Years (each Year, according to Sir Iſaac Newton, bt ing about 3654 
| 5h 48m 575 35th) by which in 33 Leap Years to come, the Time of the Vernal Zguinex would be 14 ob 17m $5 ſooner, And, in 356 2 
| Years backward from 1748, fince the Leap-Year 324 (preceding the Year 32 5, the Time of the Nicene Council) the Anticipation was 104 
21 fo 32%. The /Zquinox, Anno 324, being on March 19d 15h 29m, and conſequently Anno 325 on March 1gth, 210 18m, Alſo, in the 

Year before Chriſt, being Bifſextile, the Vernal Equinox was March 224 3h 6m P. M. and therefore Arno Chriſti 1, it was 224 8h m nearly 
agreeing with the Time by the Caroline Tables of March 22, 7" zam. Three Years after each Leap-Year, the ASquinox and Seaſons * 3 
at the Rate of 5h 48m 578 3 th, &c, each Tear; the Year of 365 Days, under-reckoning the ſolar- Vear till every fourth Year of 366 Da 5 
which over-reckon'd what Time was loſt, by 44m 9, Sc. and then brought back, or retrograded the Seaſons again, , 22 

The Ancients ſuppoſed that 235 Lunations exactly completed the Lunar Cycle of 19 Years : But 235 Lunations, allowing 294 12Þ 44m 48 
29th, Sc. to each, are equal to 69394 16h 34m 175, And 19 Julian Years, of 4654 öh each, are cqual to 6939 18d, Therefore the Df 
ference, 10 25m 435, was the Lunar-Anticipation in 19 Julian Years: Four Times that Time, 5h 42m 52%, was the proper Lunar- A 
ticipation for 19 Leap-Years, For it is to be obſerved, that every x, 2, 3 common Years after each Leap-Year, the Mean 331 _ ; 
cipated or happened ſooner by 10d 1 5h Im, 214 6h 22m, 2d 8h 42m, reſpectively, than the New-Moons in the ſame Months in the Lea 4 > ca 
preceeding : The 6 Hours above 36 5 Days in each Julian Year being counted but once in 4 Years, The Mean New-Moons anticipated n 4 h 
Im in every four Julian Years ; therefore in four Leap-Years, or 16 Julian, the Lunar-Anticipation was 564 oh 4m from — deducking 
K * 44", ny 2 * F, 1 gon, _ neareſt Anticipation ; to which adding the third common Year's Anticipation — 
eap- vix. 40m, the Sum is 28d 2oh gm, Anticipation at the End of f. a 
a p- ſo much err the Months, than in the os 19th Year, A 

ay 10 25m 43%: 19th; 24h, 319 Fulian Years, or 79 Leap, three common, and 18 Hours - icipation i 
ſequently, in 1424 Julian, or 356 Leap-Vears, ſince the Ke Big preceding the — — mY „ „ eee — 
four Days, eleven Hours; if to which one Day be added, the Time when the Neo- Moons were . later than the — = oo 
2 — e .=Y m—_ 2 ſive Days and a half difference; which accounts for the Difference between the 2 | 

ratio I i ; 
Conj babe — K ˖[ 8 ö — _ er e of the Calendar. N. B. The greateſt Difference of Time between a Mean and True 

n the Victorian, or Dyoniſian-Period of 532 Years, the Nero and Full- i 
Days of the Month, and 110 on the ſame Week-Days. which Error has 4 — 8 . Pp ay ptr A ＋ 1 _ 
141 60 8 is ſtill — for it's Uſe in Hiſtory and Chronology. F : p ain. 

ir aac Newton, in his Account of the Birth and Paſſion of Cbriſt, printed Arno iti 181 | 
gard to the Times of the Birth and Paſſion of our Saviour, as — ., to Nals 2 N 6 — A er 
ſerved in the Keeping the Times of the Faſs and Feftivals. They were firſt celebrated — the Cardinal Points of the Yea 1 
on 25th of March, the Time of the Vernal Equinox, when Julius Cxſar corrected the Calendar. The Feaſt of St nh 
Time of the Summer Solſtice. St. Michael on September 29, the Time of the Autum a 
then the Day of the Winter Solſtice, The Feaſt of St, Thomas on December 20 ; St. 
on "— 8 _ the different Signs; as may be read. 

e fixes the firſt Paſſover in the 16th Year of Tiberius, in the ; ; a a 
_——— wo The ſecond, four Months after St, 9 998 8 if Tie 1 r | 

ea , | j : . ö HIND e third Vaeter 
8 dna 1 . 2 rr and ripe. And the Fifth, at the Time in which Chrit ſuffered. He thence bh wie 
; | 34th Year from the Incarnation, or in 33d Year from the Time of the Birth, 
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Febn on June 24th, the 
nal Afquinox ; and the Birth of Chriſt on Decentber 25 


Matthias on the 2 1ſt of September; and the other Saints 
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General RULES for CyronortoctsTs, HisToORIANSs, MEMoRAnDUM-BoOk-MaKkERs, TRAVELLERS, and Na. 


v GaToRs. Determining, at Sight, the PoiyTs of Time, for any one Seaſon or Ye ar, of preſent, or to. come. 
{ Particulerly uſeful for all Perſons writing ALwanacs for the STATIONERS COMPANY. 


* ” n 


— — 


— —— — 


WHICH TasBLts (of themſelves) are no more a CA- 
LENDAR, or ALMANAC, ſerving for any one Seaſon, 
or Time, than the Timber cut out in a Dock-Yard for Build- 
| ing, but not united into Form, is a SHIP; or 20 more /o 

than Timber framed for Building, is a Houſe; or than 

Rus for making Almanacs is an ALlMAN AC. And 
therefore theſe TABLES or Rur Es are not ſubject to Stamp- 
duty ; ſince all Rnles of Art, for making any Performance, 
are allowable, without Reſtraint: For, without Rules to 
make them, there could be 2 Almanacs. 

This Truth we think ourſelves obliged to explain, as 
the Stamp-Office has a Right, by Act of Parliament, to 
charge a Duty on what is /iterary and truly an ALMANAC 
for any one Time, or Number of Times: or on what 
chiefly ſerves that Purpoſe, for any one Time, or Number 
F Times, to come: Since every printed Figure or Letter, 
or even the Paper of any Book of Chronology, and eſ- 
pecially all chronclogical Rules, may partly ſerve that Pur- 


poſe. In which Senſe of chiefly ſerving that Purpoſe 


of an ALManac, for any one Time, or particular Num- 
ber of Times, for the Year or Seaſon, or Years or Sea- 


ſons, preſent, or to come, the At takes Place, 

and no further. 

But, our Tables conſiſt of general Rur Es, not ſerving 

chiefly, or made for any one Time, or Number of Times, 

or Years, preſent or to come, but generally (and not 

chiefly ) ſerve, for all paſt and future Time, and for no 

Year or Seaſon, or Years and Seaſons, in particular: 

And of which Time, in general, as infinite Duration, no 

{particular Year or Years, Seaſon or Seaſons, can be un- 

derſtood. So that our Perpetual Tables are only ſubſer- 

vient (like all other general Rules) to the general, and 

therein particular, Uſes for which hey <vere wanted and 

deſigned. | 

For Time, though in Eternity applied 

To Motion, meaſures all Things durable 

By preſent, paſt, and future, 
MiLTon b. V. I. 580. 


— — 


| 
\ RuLzs for CHRONoOLOG1STs, HISTORIANS, &c. 
| RuLEs for finding the Moveable FEASTS and HoLiDarys. 


Hil.T. B. Jan. 23. ends Feb. 12|| Michacimas T. beg, Nov. G, end 
EasrER, on which the Reſt depends, is always the 1/2 || 1 Return Jan. 20  [New. 29 
Sandy after the firſt F. Meon, happening upon, or next || 2 Return 271] 1 Return Nov. } 
after, March 213 and if the F. M. is on a Sunday, Eafter || 5 Return Feb. 3 [2 Return 12 
is the Sunday following. 4 Return 9 Return 18 
Septrag ſima S.|g ] be- || Rogation- Sunday] 5 Wks? af - || Eafter Term (14 Return 25 
Sexagefima 8 (fore Aſcenſian-day 40 Ds | ter 1 Ret. 14 Days * Trinity Term. | 
(2uinguageſema 78 Za. || Whitſunday 7 Wks { Ea- || 2 Ret. 21 Eaſter 1 Ret, Morrow of Hol. Tr. 
Puadragefima [5 ter. Trinity Sunday | 8 Wks ) fer. || 3 Ret. 28 excluſrue. 2 Ret. 7 Days? Fr. Holy 
| ADVENT SUNDAY the reareft Sund. to the Feaſt of 4 Ret. 35 o_ * 1}, 3 Ret. 14 1 
St Andrew. ; Ty v 5 Ret. on Morrow of Aſcen. || 4 Ret. 21 excluſive: 


All the moveable and fixed FeasTs obſerved in the Church 


of England, 
All Sundays St. Barnabas St, Andrew Ap, 
Circumciſion Nat. St. J. Bap. St. Thomas Ap. 
Epiphany St, Peter Ap. Nat. of Chriſt 


Conv. St. Paul |St. James Ap. St. Stephen Mar, 
Purification V. M.|St. Barth. Ap, St. John Evan. 

St. Matthias St. Matth. Ap. Holy Innocents 

Annun. V. Mary St. Mic. & all An.] Mo. & Tu. in Eaſt. 
St. Mark Evan. St. Luke Ev. Mo. & Tu. in Whit. 
St. Ph. and Ja. Ap St. Sim. & Ju. Ap.“ 
Aſcenſion J. Chr. All Saints ; 


V1iciLts and FasTs. 


Eve Nat. Chr. |Pentecoft St. James St, Andrew 
or } Purif. St. Matthias [St. Bartheolom. [St. Thomas 
42 Eafter Day|St. John Bap. St. Matthew | All Saints, 
ore | Aſcenſion St. Peter It. Sim. & Jude 1 
N. B. When a Feaft-day falls on a Monday, the Vigil ov 
Faſt is kept on the Saturday-Ewve preceding, and not on 
that of the Sunday, which is a Feaſt-day, 


Days of FasTinG and ABSTINENCE. 


T. Forty Days in Lent. 1/ Sunday in Lent 
IT. The Ember Days, at the } Feaſt of Pentecoſt 
4 SEA80ONs, on the Wedneſday, ] September the 14th 
Friday and Saturday after the December the 14th 
III. The 3 Rogation-days, Monday, Tueſday, Wedni/day, 
before Chriſt's Aſcenſion or Holy. Thurſday. 
IV. All the Fridays in the Year, except Chriſimas- da). 


Solemn Days kept, for which particular Church-Service , 
| appointed. 4 
I. November 5, in Memory of the Poiſb Plat. 
IL January 30, in Memory of the Martyrdom of K. 
Charles I. A 
III. May 29, in Memory of the Birth and Return of K. 
Charles II. 
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PERPETUAL TIME-TABLES: 


Or General RULES for CuronoLocrisTs, HisTortans, &c. 


— 


MOVEABLE FE 


ASTS for ever, according to the Fall of 
EAs TER, N. 8. ä 


Eaſter Septua- Aſh- | Rogat. | Aſcen, | Whit- Advent 
Sunday. Jonday Wednef. | Sunday. Sunday. Sunday. | Sunday 
Mar. 22 Jan. 18 [Feb. 4 [Apr. 26 [Apr. 30 May io Nov. 29 

23 19 5 27 [May 1 11 30 
20 6 28 2 12 | Dec. 1 
= 7 29 3 13 5 
22 | 8 30 4 14 3 
2 May 1 5 15 [Nov. 27 
F 
25 11 3 7 17 29 
26 12 4 i» 18 o 
27 13 5 9 19 | Dec. 1 
28 14 6 10 20 2 
2 I 7 11 21 3 
— 18 8 12 22 Nov. 27 
31 17 9 13 23 28 
Feb. 1 18 10 14 24 29 
2 I 11 I 2c |. 2 
Z 3 — 12 18 = war" 
4 21 13 17 27 2 
5 22 14 18 28 
6 23 15 19 29 [Nov. 27 
Pp 24 16 20 30 _ 
8 25 17 21 31 29 
9 26 18 22 June 1 30 
10 27 19 23 2 | Dec. 1 
11 28 20 24 3 2 
12 [Mar. 1 21 1 208 7 
1 22 26 5 [Nov. 27 
14 3 23 27 6 28 
is 4 24 28 7 29 
16 e 29 8 30 
— — — — — — 
15 . 30 91. 1 
18 7 27 31 10 * 
19 8 28 June 1 11 3 
560 9 | 29 2 12 Nov. 27 
21 10 30 3 13 | 28 


— 


N. B. When any Feafts fall in January or February in Leap.?, 
uch Feaſts muſt be taken a Day /ater than by Table. — 


To. find the Golden Number for any Year ? 
Add 1 to the Date, and divide the Sum by 19, what remains is the 
olden Number required. X 

When o remains 19 is the Golden Number, 

The above Rule is here repeated for Uſe. 


MoveaBLE Terms for ever, according 


to the Fall of EAST EA, N.S. 


Eaſter Trinity | 
Term | Ends. | Term Ends, 
begins, begins. 
Apr. 8 May 4 |May2z | June 10 
9 5 23 11 
10 6 24 12 
11 25 I 
12 8 26 x, 
13 9 27 * 
14 10 28 16 
15 11 29 17 
16 12 30 18 
17 13 31 19 
18 14 June 1 20 
19 15 2 21 
20 16 3 22 
21 17 4 23 
22 1 24 
23 19 © 25 
24. 20 7 26 
25 21 8 27 
26 22 9 28 
28 24 11 30 
29 25 12 | July 1 
30 26 13 2 
May 1 27 14 3 
3 29 15 5 
4 30 17 6 
5 31 18 7 
6 [June 1 19 8 
7 1 20 9 
8 3 21 10 
9 4 22 11 
10 5 23 12 
11 6 24 13 
12 7 33 14 


N. B. Eafter - Term begins 17 Days, 


and ends 43 Days 


Trinity-Term begins 5 Days, and ends 24 
Therefore Eafter-J 
Term continues 27 and Trinity 20, inclu-] 


Days after Trinity. 


ſive. 


aſter 


ASTER. 
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* PERPETUAL TIME TABLES: 


Or General RULES for CxronoLoGnsTs, His roRIANs, &c. 


MOVEABLE FEASTS from 1759 to 1800, N. 8. 


4 


& 
8 
5 


Dom. _ Eaſter . | Aſcenſ, 


Sunday Sunday. 


Years of 
Chriſt, Dow 


2 
25 
© 
95 


( 


1759 Feb. 11 6 Apr. 15 
B. 1760 
1761 


1762 


1703 
1764 
1765 
1766 
1767 
. 1768 
1769 
1770 
1771 
. 1772 
1773 
1774 
1775 
1778 
1222 
1778 
1779 
1780 
1781 
1782 


1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
1791 

B. 1792 


— — A A 


1793 
! 1794 
1795 
1796 
1222 
1798 
1799 
1800 


t 
_ 


Jan. 18 Mar.22 
Feb. 7 Apr. 11 


3 
22 


7 
Mar. 30 
Apr. 19 


0820 
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PERPETUAL TIME- TABLES: 


| Or General RULES for CnrRonoLOGIsTs, HisTORIANS, &c, 


JANUARY xxxi Days. 


FEBRUARY xxviii or xxix Days. | 


IF} ©, Fixed Feaſts, Remarkable Days, &c. RY BY © [Fixed Feaſts, Remarkable Days, &C. 
G B [A | E| according to New Stile. x G | B 0 g [A | = according to New Rar 
m |t { IS | 1]Cixcumcon, DayBr,g5hgg=n,.T.e, \ |S ja|c w 1 Sun riſes 7 26, ſets 4 34, Loxdon. | 
t (w ]thif S jm | 2|Sun riſes 8 4, ſets 3 56, Lond[6h im. S [mt jw ith] 2Purir.V.Mary, or Candlemas. day. 
w th f |f mſt | 3 mit |w chf 3 Blaize, Biſhop. 
h If 8 |m|t 4|Sir Jaac Newton born, 1643, N. 8. t [wcbJf If | 4] 
f If mit |w 5{Old Chriſtmas-day, eth f | |S | 5 Agatha. 
8 t th G[EPIPHANY. thif j{ |S m 6 
S [mt |w ſch ff 7|Sun ſlow of Clocks 7m 105! f If |S |m|t | 7 Bun flow of Clocks 14m 438. | 
Im t thif |f 8fLucian, ſ |S [me ſw] 8 
t C |th]f 8 9 S |m jt [wth] 9 
w |th[f |f m |t JiofPrinceſs Elizabeth born, 1740. mit he [th |f | 10 [Dies Scheolaftica, at Oxford. 
th |f S |m|t 1] Day Break 5 22. Tw. ends 6 8, t [w |th]f f |11]Day Br. 5 12. Tw. ends 6 48. | 
F If m |t |w ch 12 Sun riſes 7 56, ſets 4 5. w |th|f | |S | 12|Hillary T. ends. Sun r. 7 8. 1.4 52. 
8 t thif [13]5t. Hillary, Biſhop of PoiAers, th f | |S m 13 Old Candlemas-day. | 
mt |w |thif 14]Ox. & Cam. Terms begin. f [C |S mt [14 Valentine, a Biſhop of Rome & M. 
t th if If 15 Exchequer opens. ſ |S [mt 15 
w |th |f 8 16 | S mt [|w |th] 16 | 
th ff |f m |t [17]OldTwelfth-day. O fl. of Cl. 109566“. mit |w |th|f | 17 |Sun ſlow of Clocks, 14m 298 
f 8 t 18\Priſca. t [w|th]f | |18]3un in X 217 Noon, 1756. 
\ m |t |w [th [19fSun enter'd , Noon, 1756. wech ff If |S |19 
8 t th if 200 Fabian. 5 . th if | ]S |[m|20 A 3 
$ mt |w |th]f If |21]Agnes. Day Br. Tw. e. 6 17. f If |S [mt 21 Day Br. 4 55. Twil. ends 7 5. 
h |t ſw |[th[f | |S 22 Vincent. Sun riſes 1 ſets 4 10 | ( IS [mt W 22 Sag riſes 6 _ ſets 5 11, 
w [th f If |S 23|Aillary Term begins. | S [mc |w th 23 
thif | |S [mſt [24 mit |w [ch |f |24|St. MaTTH1as, | 
dif | |S |m jt ſw [2z5|Conver3on or ST. Pavur, t |[w |th]f 25 
ſ\ |S [mt |wjth]2o w |[ch]f If |S 26 
S jm jt |w j|thjf |27]Sun flow of Clocks 13m 298, th f |f |S |m |27 Bun flow of Clocks 13m 45 | 
mit |wthif 28 f S mit |28|Hare-Hunting goes out. | 
t jw |thjf If 29 | Is mit |W |29|Leap-Year, 
w jth if C ]S 300K. CA. II. Mar, 1648-9, O. S. | | Camb. Com. for B. A. ihe Day after 
th If 0 8 Im it [31 


[12m paſt One. 


| Af Wedneſday. 


ay——T rinity College Election on Trinity Monday. 


— — — 


the Month ft andi the Week-Day Letter correſpondent. 
„Oxford and Cambridge Terms end Thurſday before WW, hitſun- 


Sunday—Trinity College Election, Monday after Trinity Sunday. 


NEW, FULL, and QUARTER MOONS. The NEW, FULL, and QUARTER MOONS. 

F T Y NI F jFIL(IONT TFT L N Te JF l. IN [F FF JL 

M |Q AE ue Se Seu. INN 
n 5 , 5 242 N. 

15 23 724 | 31] gfizf}13Þ}i7]z5] 310 1 2861327 7 22 — 23 1 
4128012 20 [27] 54 61421029 2 [1725] 30 8 [11118 1312027 

6 23 f 3 9% 3 9 425 3s 37412229 9. — 8 297 
2 11 | 19 0 20 28 613/6742129 6 4/25 301007 10 1927 2002765 
1612311 31] 8 10% f 3 325 5 14/2229 76816 9116124] 
I, 85 20 | 27 12 281 6 23120 1802229 715 6 || 31411826 12 [26] 4 8] 6|1; 
| 196111181261 4 * Hz 18i25\ 3 
Under the Dom. Letter for O. or N. Stile, againſt the Day (WF Oxford and Cambridge Terms begin Wedneſday after Trinity 


— 


PERPETUAL 


— 


— — 


” 
| 
: [4854 
1 == - 
2 
=_— 
1 TS 
. 
\ 
\ - $8 
- 
v4 


FR — 


. 
d 3 : 
' ' 
1 N 
: 
* 
4 
—_—__ 
ty i 
' 
* 
. 
' 
N 
9 1 
bi 
if 
1 i! 
13 
= 
7 4 
1 
: 
= 
| 
4 
+ VER 
*+S BH 
4 
L 171 
d 
oy 
. 
iz 
+ 


— _—— EET 
* — 


bs — = gh A — — 
„ > + ————z— - 
9 — — 
* * - 
by — - — * * — — 
By = a 
- - men b - - 1 - 
— os -. - * * * . 


Th ROYAL ASTRONOMER 


184 
| . 
PERPETUAL TIME - TABLES: 
Or General RULES for CuxronoLoensTs, HisTORIANS, &c. 
MARCH xxxi Days. APRIL xxx Days. 
4 | | S Fixed Feaſts, Remarkable Days, &c. | | S|Fixed Feaſts, Remarkable D 1 Kc. 
oſe ſEſoſo A e e or | oo 3440 pr e 
tir feſt'eis Jajc is Davip, Abp. M. b. 4 41. T. e. 7 20138 at |w ſth f If } 11AUl Fools-day. D. b. 3 31. Tc 
f If s m | ſw 2|CeddeorChad.B. Sun r. 6 34 ſ.5 27 2|m|t [wjthjf | |S 2Sun riſes 5 32, ſets 6 28. [8 29, 
|S [mt sech ff | ; t (wth]f | |S m 3]Richard B. Chich. 
S [mt |w hf 4 Sun flow of Clocks 12m 18. row |th]f Cs [mt | 41S. Ambroſe. Sun fl. of Cl, 2zmg; 
m ſt 15 th If If 5 Princeſs Mary of He B. 1722. thif is [mt |w | 5JOld Lady day. 
t % chf IC IS 0 | 1R'f If IS mt |w jth 0 %. eg Cam. Terms beg. Wo 
w ithif If ]3 |m -|Perpetua Maurit. Mart. 21 |S [mt jw |thif | 7] 1/S. aft. Eafter. 
thi]f if |S Jm|t 8ICamb. latter Act Thur/. af. 4. in] |S jt |w ſthjf jf | 8 
f IC |S ſaſt [wth] o| Lene. alm gt ſ ſch f | |S] 9g 
(IS wit ech ff te Day br. 4 19. Twil. ends 7 42. 4ſt jw |bJf s m fn D. br. 3 34. T. e. 8 57, 
S mt ſéweſchff [Cf [ri]Sun riſes 6 14, ſets 5 47. eth ff If |S [mt Jii]Sunriſes 5 13, ſets 6 48 i. 
mit |w |th]f | |S |12|Gregory. | 12]th,f If 15 [mt |w [12] Eafter Ter. beg. 17 Days af. La 
t [w th ef | |S [m|13 | if es [m|+ w |thj13] ends in 17 Days. 
w jth f \ IS m t 14 Sun flow of Clocks gm 21s. | 1 |S Jmſt |w thjf Sun flow of Clocks om 16s. 
th]f | |S |m't |w |15]Oxf. & Cam. Terms end the Day bef. | gS mt |w |th]f It [15]Sun and Clocks together. 
e lc is ſa le Ich le Pains. | [jt |» thif süss [16|/eftminſter Election Day af. 45. 
is ſaſt |w th] 17]St. Patrick, a Biſhop of Ireland. || 17jc * thif s miy Eafter, 
S |mjt é jth f If J18]Ed. K. of Weſt Sax. 6]w jth]f üs [maſt 1:8 [in 20 Da: Wl 
[aſe ſw chf Cf |S ſigſbrſſe Louiſa-Ann b. 1749. Joſeph. chef gs |m|t |w [19]Alphege. Tr. T. Beg. 5 Ds E | 
t e f IC |S [m zol Cuthbert. Equal Day and Night. f |f > [mt j |th]2o|Sun in 8 46/ Noon, 1756. | 
14\w chf | |3 {mt |21]BeneditAbbot. D.b.z 57.T.e.8 4. (|S [mt je eſchff [21]Day Br. 2 37. 8 924 
3 th f |f 8 m |t |w |22]Sun riſes 5 54, ſets 6 7. | [> {nt |w |th]f |f |22]Sunriſes 4 54, ſets 7 7. 1 
fes mſt |w [th|23]Sun in N 20/0n 20 D. Noon, 1756. mit ä ſchff Cs 2308. Geo. of Cappadocia, Patr. Eg 
11 s jm |t ſwethff 24 Sun flow of Clocks 6m 18s, © jw ]chJf | |S [m24[Sun faſt of Clocks 2m 6s, | 
S [mr , |:h{f | |25|]Lapy-Day. AnnunciaTion B. [with]f If |S [mt [25|St. Marx, Evangeliſt. | 
cent ſw |thi]f f |S 26 [V. M. Pr. Edward 6.1739-|| th if |f |S |m|t q z DUS oF CUuRERTAN p, b. 1520 
Sit ſw [hf | |S m zy N. B. According to Gregorian f eis jm ſt |w|th]27{ViR. of Culloden. | 
WI hf | |S [mt [28|Reckoning, the Golden Numbers to the s mit |w Ithif [28] NB. According to the Greg. Recin 
16jth F ji |S [mt ſw [29g]Left of all, ſhew the Times of the |S mt q th if f [29}ing, the Gold. Nos. to the Left of alli 
sf IJ JS jm |t |w [th |30{Ful/ Moons preceding Eaſter- Sunday, a t [wjthif If |S zo the Times of the Full Moon n 
i 15 m t w thif 31 ill 1900. | | | ceding Eaſter Sunday, ll 1900. 
The NEW, FULL, and QUARTER MOONS, The NEW, FULL, and QUARTER MOONS. 
| 
III F ENS NE FF SN E IL OJNIFIF [LY O NDF JF IT. | OING EF | F 
> [iQlMſaſ2| Mig oe [2 Meſa |? jaime SM (a Q[? ule [M 
Fr 
113 8 15 23 7 23 30 8] 16 13 17125 3110] i 128 613121 71122129 »|i4] 1316] 23 |1 ze 
21927 5 2 8 12 | 20 [27] 5 [| 14 71: 3122|29]| 2 |18[z;] 3 8fjirfhig]h26] 3114 5] 13 | 20 
3 2615 22 3.9% 3 9 16 24 [2 20%: 3 | 6114121[28}} 930 8152315 2301 300 8 
4 26 4 11 19 10 21 | 280 14 16 142 129] 6 4125 3010186101927 417216 13 20 | 27] 5 
5 16231 31] 8917 [248 3107 318026 514229 711 71522]30 72 9 | 17 
66 5113] 20 we boy 28 | 6 13] 21 18] 22130] 76 4111118]26þ12]|27] 401281918210 28 | © 
1 is | | 119 1011812 3 | | | 1 17 1 2 
l 513 L 
. N. B. The Rules for variable Days are in the Body of t 
N. B. Corpus Chriſt Th. af. Tr. S. — Cam. Commencement 1ft 


ueſd, July. 


\ 
0 


elm 


Months from January to April, 
January to April at the Bottom. 


| *,* Oxf. Ad. 7 Days fr. Cam, Commencement, — Balu 


| Col. Eledion Th. bef. St. Andrew, 


and then in Succeſſion fran 
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PERPETUAL TIME-TABLES: 


Or General RULES for CHRonoLocisTs, HisToRIans, &c. 


s | 


M AY xxxi Days JUNE xxx Days. 1 
| c. Fixed Feaſts, Remarkatl: Days, Tc 
Fi Feaſts, Remarkable Days, &c. | A: ie „ 565 
IF * [D 0 8 A S * . to New Style. FP 2 - = 8 9 N Style. 
— — — 2 5 * E. If f IS t |w |th| 1]Nicomedes, No Night. 
thif {{ |S m Ii St. PIL. & James. D. br. 2 2. T. E. Nicor 
5 { |S ſaſt 2 8un riſes 5 6, = 7 25. [9 59. 4 j 1 F wy * riſes 3 52, ſets 8 8. 
f If |S mt |w|] z Invention of the Croſs. 5 
6 y m ſt f jf |S | 4|George Prince of Wales born, 1738. 
5 0 ap xk - (ior nah e t » hf | |S |m 5 Bonfface. Sun faſt of Clocks 2m 1s. 
m 
Im |t |w [th ff | | 6/St. John Evang. ante Port. Lat, v "1 : 4 1 . 
Ie *17 f |S t |w jth ]-8] | 
„ C |S im ſe ſw ſchfüf | 5 
PP g m w 2 ö 8 mit th f ( tofPrſfſe Amelia b. 1711. 
| i f |f |S sist. BAN ABAS. 
S {mt thfii Day br. 1 24. 'Twil. ends 10 38. [mit jw a 
m jt |w |th|f 12 Old May-day. Sun r. 4 19, f. 7 42. J 1 - . 5 1 — 3 45, ſets 8 15, No Nt, 
t [wth]f | [13 
| . 
n | . 8 1 w th . faſt of Clocks om 28. | 
A! 5 J Pl ſ jS jm ſc |w/th{f j16]Sun and Clocks together. | 
- S mit th f | [17]St. Alban. 
147447. mit |w ſthff |f |S 18 
8 ag 7 + "WY t w [th ( |S jm ig Sun in S 22/ on 21 D. Noon, 1756. 
dt |w {tht | fz Sun in 1 44/ on 21 D. Noon, 1756. [with |f S |m |t 20 Tranfl. of Edw. K. Weſt Sax. 
w-[th |f S [21]Day br. o 12. Twil. ends 11 49. [th ff ff m |t |w [21]Sun riſes 3 42, ſets 8 17. No Night. 
th f jf |S |m[22ſSun riſes 4 5, ſets7 55. g 8 5 _ Geo. IPs Izaug. Longeſt Day. 
| ; $ . @ 54/3 Fred.Will.b.17co, Sun ſaſt of Cl. S 'm |: thif J{ [24]St. Jon BA r. born. 
1434 Di 3 [3m 36s. m e w | C |S i25|Sun fl. of Cl. 2m 58. St. John's Col. El. 
mit |w jth]f 26 Auguſtine. No Night. t jw thjf C |S mn '2 King GeorG II. proclaimed. 
t |w jth jf j{ 427 Venerable Bede. od - 8 le 4A 
w |th if S 128 | t m | 
| 8 t th '2g]St. PETER, 
lc 8 44 2 . 0 S [m |t |w th f = Buck- hunting comes in and continues 
Jes ſa le I 131 3 ) | till Holy Rood. Exeter Col. Elec. 
The NEW, FULL, and QUARTER MOONS. The NEW, FULL, and QUARTER MOONS. 
nF si. SN F H. N S N TF TTF TTL [INIT [TT SN F. T SNF 
ee eee eee eee eee 88 
E eee 
8] 61 3[21]} 72129 6473 15 | 23|1 300 8 1} 26] 4 | 31 | 19 720027 5213742102 
7125] 3 of} 81} 10Þ18Þ25] 3 45 121927 | 2Þ| 14 | 23 2 2 8 Eb 4 6 40 cle 
987 197475 18 + - 26 . : 1 * 8 16 2 27125] 3001611825 3 
4] 210% 27 4 1 l 
4121 28] 6 15122429 17/1 31: 9 16 24 5112 | 20 | 27 75 2 e 1 ” 4 . 
312118 26012260 4/11 '9 180 20118] 613 6 k 917 | 4 f "7h 20) 4 
| * 119 9 1161 23 fl 31 19] 7415 9 


ENDATIONS. P. 172, Right Hand Col. I. 18. fr. Top. for fince Chriſt, read before Chriſt. 
P. 177, Right Hand Col. I. 3. fr. Bot. for Rults, read Rules. 
P. 170, Left Hand Col. I. 16. fr. Top. for required, read require. 
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PERPETUAL TIME TABLES: ö 


Or General RULES for CHRRONOTLOOISs TS, HisTortans, &c. 


JULY xxxi Days. 


AUGUST xxxi Days. 


Q 
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according to New» Style. 
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Fixed Feats, Remarkable Days, &c. G 
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LE nl. La 


rer EL 


No Night. 

Viſit. of B. V. M. Sun r. 3 45, 1.8 15. 
Dies Comitior. 

Tranſ. of St. Mart. B. 

Old Midſummer- day. 


Thomas a Becket. 
Sun flow of Clocks 4m 30s. 


Ow Om Aw H SAP 


11]No Night. Sun riſes 8 52, ſets 8 7. 


1 gfSt. Sevithin, or Swithun, B. of Winch. 
[ tran, 


th 
f 
ſ 
S |m|17 th 
mit |18]Sun flow of Clocks 5m 398. 4 . 
t I 
w jth — Margaret V. and M. 8 zo}. 
t th f |21]No Night. Sun riſes 4 3, ſets 7 56. m zi Athanaſius. D. br. 2 38. T. e. 9 21. 
mit Ce ch f IT zz) Mary Magdalen. Pr/e Car. Matilda ſ w th t Sun riſes 4 54, ſets 7 5. 
t |w |thjf |f |S |23]Sunin & 53 Noon, 1756. [6.1751.]|th|f w [23|Sun in M 38/ Noon, 1756. 
w |th if $ m |24|Magdalen Coll. Election. | IS ]m th|24|St. BAR THOLOMEW., 
[zh jf (gs [mt [25|St. Janes. c |S f [25|Sun flow of Clocks 1m 355. 
thif If 8 m |t w |26|St. Ann, Mother B. V. M. | mit |w |thi]f If 
f JC 15 |mſt jw [th [27 mt th |f 8 
ſ |S |m |t |w ſchff |28]Sun flow of Clocks 5m 568. t |lw |th]f | |S |[m[28]St. Auſtin B. of Hip. 
S m ſt |w]thif If [29 eth if | |S [mt Beheading St. John Bapt. 
m |t thif | |S zo Dog days beg. Sirius riſes with theſ|th|f | |S m je zo] Sun and Clocks together. 
t le ſch F Ic Is Im [31 [Sun. f If IS lm lt lw chz 1 
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Princeſs Auguſta born, 1737. 
D. br. 2 5. T. e. 9 53. Sun. 4 36. 
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Aſſumption of V. M. Sun fl. of Cl. 
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Fixed Fealts, Remarkable Days, &c. 
according to New Style. 


Lammas-day, Day br. 1 29, 
Sun r. 4 19, ſets 7 40. T. ends 10 31. 


Sun flow of Clocks 5m 318, 
Transfiguration. 
Name of Jeſus. 


St. Laurence, Arch-deae. Rome, & M. 
[ſ. 7 23. 


[ 3m 56s. 


e — Muu. 


The NEW, FULL, and QUARTER MOONS, 
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FF S N F FTI ISN st f 0 F F IF N ge 
e eee eee Ne 
FAS TD jolt | 5e[>[ojm | 5 © >o || Fe [>|o[ 
19 71 19 | 27 12 ||13}| 13121128] 617 9 25 3 13 12 907% 4} 

8 88s | 16 [23/t 3114 3Jojt7]zgh} 2 28 151 22 29401 31 9126] 24 

260 gf} 27 | 5 [12] 30 [}15}|20]28] 6113] 2 17 4| 11 919 [27] 5] 1? 

15 01724 10 [16 rot 25 31] 4 6 231 30 96 8 [26123]! 31 
41115 | 23 27 ||17]}29] 7422 5 11] 19 2611727 JE 20 
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PREEREPETUAL TIME-TABLES: 
Or General RULES for CuronoLoctsTs, HisToRlans, &c. 
SEPTEMBER xxx Days, OCTOBEER xi Days. 
x4 f 0 Fixed Feaſts, Remarkable Days, &c. Fixed Feaſts, Remarkabl: Days, &c. 
8 F EDC a according to New Sal. P [Þ | < according to New 0. 
CIS 1mit ä jth]t | 1]Giles, Abbot. D. br. 3 9. T. e. 8 50. Wſch f I |S | 1 Remegius, B. of Rhemes. 
mit eth if If | 2]LonDon burnt 1666, O. S. Sun r. 5 14, tnt sé |S [m|] 20. br. 4 20. T. e. 7 39. Sun r. 6 13. 
mit |w lth f f IS | 5 [ſ. 6 44. f Reis jſmaſt] 3 | [ſ. 5 46. 
with if If |S Im 4 i 1 jm: jw | 4]Sun faſt of Clocks, 1im 308. 
th |f If |S [mt | 5|Sun faſt of Clocks im 458. S ſaſt [w |th] 5 
thif s ſmjt ſw] 6 mit jw jth if Esst. Faith, V. & M. 
f If 18 mt |w ſth] 7Eunurchus. t [w th f 7 | 
(|S [mt |w jth]t | Nativity B. V. M. w [thjf IL |S] 8 
S |m ſt Iw |th If If | g|Dog-days end. Canis Major r. 3 M. th]f s |m| g3t. Denis. | 
mit ſw |th]f |f |S f If |S jm |t 1 OdMichaelmas. day. Ox. & Cam. T. b. 
t lw [thif | |S miri Day Br. 3 35. Twil. ends 8 24. gb j ſe |W|[11]D, br. 4 40. T. e. 7 19. Sun r. 6 33 
with; s {me J1215un riſes 5 34, ſets 6 25. S mt th 12 [I. 5. 23. 
thif If |S |m |t [w}13 mit |w th if | 13] Tranſ. K. Ed. Conf. 
f if 1s m t |w |:h|1{]Holy Croſs day, or Exalt. of the Croſs, t Jw ſthf | |14]5un faſt of Clocks 14m 3s. 
{|S [|m jt: |[w [th ]f [15]5un faſt of Clocks 5m 118. w [thjf | |3 [15 
$ |m gt w (eb t f lie 6 thif If |S |m[16 | 
mit (w chf | 13 Lambert B. | nf jf |» Ja |t |17]Etheldred Virg. | 
w [th f fs fans ( JS jJmJt |w | 18]3t. Luxe the Evangelift. 
with f gs [mJ [1g ſ |S |m|t |w |th|1G 
f If |S lm ſt q [2c[D. br. 3 58. Twil. ends 8 1. S mit l th f |2c 
f if |S [mt qe ſch zit. MaATTHEw. Sun r. 5 53, ſ. 6 5. [S [mit |wth}f [1 20D. br. 5 o. T. e. 6 59. Sun r. 6 52. 
is |m jt |w ſchif [22]Equal Day and Nt. in all the World. mit wech ff | |S |22]K. Geo. II. crowned, 1727. [f. 5 7. 
$ |,m se |w [th f fe 23]5un in > 48/ Noon, 1756. w \thjf | 1> [m|23]5un in m 31/ Noon, 1756. 
mit jw [thijf s [24 thif | |S jm |t |24]>un faſt of Clocks 15m 45s. 
w [th f | |S ſm Iz. Bun faſt of Clocks 8m 378. f | |S ji ſt |w 25 Criſpin, Patron of Shoe-makers. 
With f jf |S [mt [--[>t. Cyprian. s {jm |t |w 'thi26 
þ|f [i |S Jm ſt [w [-- S [mt [wth'f |2; 
FI [|S [mt |w [th 25]Sherifls of London ſworn, mit qe jth]t ff |28]St. Sto and Jupe, 
Is [m jt |w |th]f zt. Micyasr, Hare-hunting comes mit |w [th f | |S [2g 
m ſe q wech I [z<[St. Jerom. [in and laſts till the Endſt Jw |thjf |f |S [m | 3c 
| | | | [of Feb. with f Ir S mit 31 
The NEW, FULL, and QUARTER MOONS, The NEW, FULL, and QUARTER MOONS, 
NN | FIT [LO 
2M QIMICT 
Lebe 1 
123 [1 31] 8 1647 
2 12 202758 
3 30] 8 | 15 239 
4) 20 | 27 | 5 [12 [10 
1 9] 17 | 24 | 2½11 
bl 28 | 5 | 13 2112 
13 Ts 
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Th ROYAL ASTRONOMER 


PERPETUAL TIME-TABLES: 


Or General RULES for CHRONOLOOGISTSs, HisTORIANS, &c. 


NOVEMBER xx Days. 


DECEMBER xi Days. 


| S}/ixed Fealts, Remarkable Days, &c. > | Fixed Feaſts, Remarkable Days, &c. 
8 F E, 8 . 2 according to New Stite. 1 K 11d 67 wh 2 2 according to New Stile, | 
hf If © lw | 1jAtt Saints, P. br. ; 18. F. c. 6 41. [ s [maſt ſw sch It jo Day Break 5 44. Twilight ends 6 6, 
f If Þ w |th] 2|ALL Sours, Sun r. 7 13. ſ. 4 47. [8 mt | chf | | 2|Sunriſes 7 57, ſets 4 3. 

C |S jm thif z All Souls College Election. mit w eth if OS}; 

3 m ſt 0 K. WiI I. born. Sun f. of Cl. 16m 138. [t |w |thjf ew s jm | 4 Barbary. Sun faſt of Cl. gm 63. 
mt |w C |S | 5]Powner-PLoT, 1605, O. S. eth f if |S mt | 5 

t |w |th s |m | Leonard. Michaelmas Term begins, Uthe f | |S |m | t |w | 6|Nicholas, 

„th ff mit Pr. Henry- Frederic b. 1745+ f jf |S ſaſt |w |th] 7 

chf If t W 8 5 s |]m|t |wſth|f | 8[Concept. B. V. M. 

f If w |th| gk. Gx. b. 1683.N.S. Ld. Mayor's day, (S mt |w |th|f ji | 9 

c |S ch f iK. Geo. II. Birth-day kept. [Lond. mt |w sch ff H |S Jrof 

$3 m frist. Martin, B. & Conf. t |w |thjf Cs |m|11]Day Br. 5 59., Tw. ends 6 1, 
alt S [12]D. br. 5 33. T. e. 6 27. Sun r. 7 30. th f j |S jm jt [12|Sun riſes 8 5, ſets 3 55. 

t |w |th S |m|13|Britius B. [ſ. 4 29. thff | |S m ſt [w [13]Lucy, 

w|\th|f m |t [14|Sun faſt of Clocks 15m 118. f |f |S [aſt |w 1 14|Sun faſt of Clocks 4m 345. 

thif If t |w [15]Machutus B. C |S [mt jw th f JIG 

f If IS 0th 16 S |m|t |w|]th]f | 4160 Sapientia. 

is Im th if [17]Hugh, B. Linc. Anniverſary of Q. m ſt |w th]f | |S [17JOxford and Nr Terms end. 
8 [mt f |18 [Elizabeth's Procl. 1558. [[t esch ff s m [18]Princeſs Louiſa, Q, of Denm. b. 1724, 
mt Iw CS [19 w |th|f jf |5 [mt 19 

Je Iw jth S m |2o]Edmund, K. & M. th f s jm jſt |w [2o|Sun in H 100 on 21 D. Noon, 1756. 
w |th ]f m |t 21D. b. 5 44. T. e. 6 16. Sun r. 7 45. .f | |S jm ſt | th]21]St. Tomas, Shorteſt Day. 
ch If If t |w 22 Cecilia. Old Martinmas-day. [4 14. [ | ſt w |th f [22[Sun riſes 8 7, ſets 3 53. 

f If Is w |th |23|St. Clement. Sun in f 41/ on 22 B. |S m |t |w jth |f faz Sun and Clocks together. 

C |S qm thif ad anden or CL 12 463. [Noon, 1756. wech f | |S [24|Sun flow of Clocks 268. 

3 |m|[t f zs Catherine. Pr. Will. enry- Fred. t w |th]f | |S |m[25|CyrIsTMAs-DAY. 4th Quarter-day: 

mt 'w CIS [26] [b. 1743. || th if es mt ]26ISt. STEPHEN. 

t w th S |\m|27 [th |f |f mit [|w [27]St. Join the EvanceLtsT, 

w |th f mit |28]Michaelmas Term ends. f |{ |S [mt jw |th[2$]HoLy Inxnocewrs. 

th if 'C t W [29 cis [mt q ſch ff 29 

Fif 8 w th zo St. AupREw. Anniv. Meet. Roy. Soc, S mit |w |th|f f }3o[Sun flow of Clocks zm 235, 

| | | [Princeſs Dow. of Wales b. 1719, — t % eſthif 8 Izilsilveſter, B. of Rome. 

| The NEW, FULL, and QUARTER MOONS. | The NEW, FULL, and QUARTER MOONS. 
NFF JL SNF EES N FF IL ISIN F L ee ON N IF [F II 
2 [M/2]MJ2 | [MIC 1[MJQ | M]Q} MI Q | 1MRMRel eee eee 
sje[d|o[C]-je|>]ojtjoleſ»y ſold loNeſpjpſtſoſeſpobiicioeſrioN: 
1421029] 6[14f} 71014122129] 71113 8] 16] 23 [1 30 [120025 6131 71114121128] 613 8 | 16 | 23 30 
2 10018025 318 3/8264 27 | 5 |] 12 | 20 2 ions 3 8 3011018026 1414 275 [1220 
3128 61321 92230] 8815/15 26 23 1] 9 I 31128] 6321 92229 7155152330 8 
4117125] 319101219 26] 416 5113] 20] 27 41117125] 311o\frof} 11119]26] 4 16 5 | 12 2027 
5 711412212912 52324] 2| 9g | 17 If Sf} 6114121129! 111] 29] 74422 [7 23 l 300 9g | 16 
5126 1 12 19 7 4120180] 132128] 6 l 6f[z5| 382826 41118 1321286 

7 | ig] 21 91 16] 23 | | 1901 311 9116 24 
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RULES fr te STARS. 
RIGHT ASCENSION ad DECLINATION f STARS, 


To determine the right Aſcenſion of any Star from the given right Aſcenſion of any other Star. 
SAY, as the Time marked by a Clock, going uniformly, whether regulated or not, during the Interval of a Star's Revolution, is to 4609, 


ſo is the Time marked by the ſame Clock, between the Paſſage of that and any other Star, through the Meridian, to their Difference of Right 
Aſcenſion. | ö 


To determine the Right Aſcenſion of any particular Star ? 


RULE. When the Sun is near the Equinox, where its Change in Declination is ſwiftef, obſerve its Meridian Height or Declination ſome 
Day at Noon. And by the Metbed of correſponding Altitudes, or otherwiſe, obſerve the Difference in R. A, between the choſen Star and the 
Sun, at the ſame Inſtant of Noon. When the Sun has paſſed the following So/ftice, and is returned nearly to the ſame Parellel, obſerve, for 
three or four Days together, its Meridian Altitudes, and its Difference in R. A. with the ſame Star, for determining, from theſe Obſerva- 
tions, when the Sun comes into the ſame Parallel, as in the firſt Obſervatior and the Difference of R. A. for the ſame Infant. 4 

This Methid gives two Inftants when the Sun was at equal Diſtances from the ſame Tropic ; becauſe, at equal Diſtances, on either Side a 
Tropic, the Declinations are equal, as are likewiſe the correſponding Arcs of the Equator, | 
The Difference of R. A. anſwering to theſe two Inſtants, will give (the Star being fixed) the Arc of the Equator, or Sun's Motion in R. A. 
in the Interval of theſe two Inſtants. ; 

I he Solſlitial Colure therefore biſects that Are, the Complement of Half which will be the Sun's true R. A. at the firſt Obſervation, | 
The Sun's R. A, being thus determined, the R. A. of the Star is likewiſe determined by the obſerved Difference, 


Merid. Alt. © | Dif. R. A. bet. © & * 


at Noon, Procyon, at Noon, 
o 7 MH 0 / H 
EXAMPLE, 1745, April 4: * o 4 mat 97 52 10 Eaſt 
| Sept. 6. 47 29 32 53 39 29 Weſt © 4 
Sz M0 | 54 33 36 Weſt 4 


: g RE OTE 9 i "LOW: i Weſt | 
Interpolating theſe Obſervations, it appears that if the Sus had been in the Meridian Sept. 7d som P. M. he would have had equal Al- 
titude, with his Altitude on April th at Noon, preceeding; wiz. . . . . . . . . 460 58/41“ 
The Difference between bis R. A. and that of the Star, had ben 54 53 39 Weſt 
| Therefore, from April 4, to September 74 8h gom Evening, the Sun had run through, in R. A. 8 % uĩ—»łt 602 20 
Whence, on April 44 Noon, Sun's Diſtance in R. A. from the Tropic of 95 was . 76 22 $544 


And had R. A4. 1 oy - 
The Star being to the Eaſt , , 97 $2 10 


The Star Procyon had R. A. required . © = ould © » YVTi3g0 297 15% 


USES & te RIGHT ASCENSION ad DECLINATION F te STARS 


1. To find the Longitude and Latitude of thoſe Stars. 


2. To ſhew the Order in diurnal Revolution, and the Intervals of Time they take in ſucceeding each other in their Paſſage through the Meridian, 
3+ To compute at wvhat Time each Star paſſes the Meridian. Thus, Take the Difference between the Star's R. A. and the R. A. of the Sun, 
for the Noon of the given Day, reduce this Difference to Time, by Tab. p. 28, which will be nearly the Interval of Time from Noon to Noon 
of the Star's Paſſage through the Meridian, | 
The above Computation gives the Time of the Paſſage but nearly; becauſe neither the Sun or Star are ſuppoſed to have any Motion in R. A. 
But, to find the correct Time, compute the Sun and Star's R. A. for the Time already found, and their Difference, reduced to Time, will 
give the corre Inſtant of the Star's paſſing the Meridian, 

EXAMPLE. Suppoſe the R. A. of Mars, on a given 2 be 1120 18/ and the R. A. of the Sun 18 30 42', the Difference 710 24 


reduced to Time is 4 45m 36%, Now Mars being eaftxward of the Sun, muſt paſs the Meridian about 4h 45m 365 before Neon, that is, 7h 14% 24%] 
in the Morning. | 


0 
The R. A. of Mars for that Time 1j 37 » 112 13 1a 
The R. A. of the Sun for that Time ieee „ 183 30 10 


N The Difference . . . 7 as 58 
| Reduced to Time, is the Inſtant of the Paſſe e of Mars through the Meridian. 7 14" 528 required, 


This Computation is plainly the Reverſe of the former, in finding the R. A. of the Stars by obſerving their Paſſages over the Meridian. 
By the above Computation, the Times marked by a Clock may be proved, 


For, obſerving at what Inflant any Star, whoſe R. A. is known, paſſes the Meridian, that Infant being compared with the orber, found by 
Computation, will ſhew whether the Clock agrees with true Time, or what it differs from it. 


4. Another Uſe of the R. A. and Declination of Stars is, To find the Diftance of any Star from the Meridian of a Place at a given Time, Or 
N is the ſame, 


To find the Angle at the Pole, formed by the Meridian of a Place and the Circle of Declination paſſing through the Star. | 
METHOD. Reduce the Interval e f 8 Tab, pad, add them to the Sun's R. A. at that 
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- of Time between Noon and the given Infant, into Degrees, b 
Inflant ; and from the Sum ſubtra# the Star's R. A. given Infiant, grees, dy 


N. B. When the ſaid Sum is leſs than the Star's R. A, add to it 3609, 
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RULES fr SUN ad STARS: 


FROM Two of theſe TAX Tarincs, the Poles HzicuT, Sux or STar's DzcLINATION, and Meridian ALT1TUDE (fignified 
by P, D, M. and their Complements by p, d, and m, reſpectively) being given to finda Taizp, by Addition and Subtraction, only. 
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A UI E S fr SUN and ST ARS, * +4468 


EXAMPLE I. 


The Meridian Altitude of the 8d N or a Star, and the Pole's Elevation being given, to find the Sun or Star's Declination ? 
The elevated Pole, and Meridian Altitude, on THE SAME SIDE or THE Mirai. 
Pol-*; Height greater than the Meridian Altitude. 


cs 1. The Sum of the Complement of the Pole's Height and Meridian Altitude will be the Sun or Star's Declination, ſought, of the” ſame 
Name with that of the Pole. 


Or, þ + M ==). Let the Pole's Height be 509 N. and Meridian Altitude 300. Then, 400 4 30? == 700, the Star's Declination N. 
required. 


N. B. The Difference of the Poſe's Height and Meridian Altitude in this Caſe being added to the Pole's Height will give the Meridian Altitude a. 
bove the Pole, as in 2d Caſe, wiz. 50% — 309 == 209 3 + 50== 700 Altitude above the Pole. 
Pole's Height /eſs than the Meridian Altitude. 


As 2. The Sum of the Complement of the Meridian Altitude and the Pole's Height (being the Reverſe of the former Caſe) «vill be the Sun or 
Star's Declination 5 the ſame Name with that of the Pole. 


Or, PSD. Let the Pole's Height be 20 N. and Meridian Altitude 400. Then 500 209 == 509, the Star's Declination N. 
required. 


N. B. The Difference of the Pole's Height and Meridian Altitude in this Caſe being ſubtrafed from the Pole's Height gives the Meridian Altitude 
below the Pole, as in 1ſt Caſe, viz. 409 — 200 = 20? And 209 — 200 = ©9 Altitude beneath the Pole. 


The clevated Pole and Meridian Altitude, on conTRARY SID ES OF THE MERIDIAN, 
The Heighr of the Equator greater than the Meridian Altitude, 
CAsE 3. SubtraR the Meridian Altitude from the Equator's Height, and the Remainder vill be the Sun or Star's Declination, toitb a con- 
trary Name to that of the Pole, 


Or, P M= D. Let the Pole Height be 709 N. and Meridian Alt. 15% Then, 200 — 159 = 50, the Sux or Star's Declination 8. 
required, | 
, The Height of the Equator le than the Meridian Altitude. 


CASH 4. Subtraf the Equator"s —_— from the Meridian Altitude (being the Reverſe of the former Caſe) and the Remainder quill be the De- 
clination of like Name with that of the Pole. 


Or, M—p=D. Let the Pole s Height be 500 N. and Meridian Altitude 50%, Then, 50 — 499 == 109, the Sun or Star's Declination, 
N. required, | | 
EXAMPLE u. | 
The Pole's Height and SuX or Star's Declination being given to find the Sux or Star's Meridian Altitude ? 

The Pol:'s Elevation and Star's Declination, or TE SAMT NAur. 


Casz 1, Add the Declination to the Equater's Height, and if the Sum be leſs than go?, it will be the Meridian Altitude ſought, on the contrary 
Side of the Meridian to that of the elevated Pole. For by Tranſpaſition of Cale 4. Exam. I. 


D +p == M. Let the Pole's Height be 50% N. and Declination 102 N, Then, 129 + 40% zoo, the Meridian Altitude, S. required. 
Cast 2. When the ſaid Sum exceeds god, its Supplement to 1180 will be the Meridian Altitade, feught, bt been the Zenith and Pole, Or 
by Tranſpoſition of Caſe 2. Exam. I. 


D—P==m. Let the Pole's Height be 20? N. and Star's Declination 700 N. 70% — 299.== 509 Comp. Merid, Alt. and 40% Meridian Al- 
titude N. ſought, above the Pole. 
Alſo, 70? Equator's Height + 70 s Declination == 140% 
180 


Supplement, the Merid, Alt. 40 N. as before, 


Cas 3. The Height of the Equator ſubtratted from the Declination of the Sun or Star will give the Meridian Altitude on the ſame Side of the 
Meridian with the Pole, by Tranſpoſition of Caſe 1. Exam. I. 


That is, D —p == M. Let the Pole: Height be.60? N. and Declination 40% Then, 40% — 30® = 109, The Meridian Altitude N. re- 
quired, below the Pole. ® mo . 

Univerſally, when the Declination 1s of the ſame Name with the Pole, The Com. of Declination (or Diſtance from Pole) being ſubtracted (if 
poſſible) from the Pol-"s Height will give the Meridian Al itude below the Pole; and being added to the Pole's Altitude will give the Meridian 
Altitude above the Pole if under 900. 


When the Sum of the Comp. of Declination and Pole's Height exceed goo, then the Supplement to 1899 will be the Meridian Altitude on 
the contrary Side of the Meridian to that of the Pole. 


Thus, in Caſe 1, foregoing, 80 s Diſtance from Pole 
Altitude, as before, 

In Caſe 2. 209 XK Diſtance from Pole / 

In Caſe 3. 50 * s Diſtance from Pole 


oo N. the Pole's Height = 1309, whoſe Supplement is $0? 8. the Meridian 
5 3 5 


20 Pole's Height N. 400, Meridian Altitude N. above the Pole, as before. 
rom 60 Pole's Height N. remains 100, Meridian Altitude, belozo the Pole, as before, 
The Pole's Elevation and Sun or Star's Declination, naviNG DIFFERENT NAMES, 
Casx 4. Subtratt the Declination from the L!eight of the Equator and the Remainder will be the Meridian Altitude, of a "contrary Name to that c/ 
the Polt, by Tranſpofition of Caſe 3. Exam. I. 


DSM. Let the Pole's Height be 70 N. and & Declination 50. Then, 200 — 5 = 159 Meridian Altitude S. required. 


EXAMPLE III. ParTICULARLY USEFUL IN NAVIGATION. 


7 
J 


THE SrAx's or Sun's Declination and Meridian Altitude being given for ſome one Place of the Earth, 16 find the Elewation of the Pole at 
that Place. | 


When the Meridian Altitude is between the Pole and Horizon, and DECLINATION OF THE SAME NAME wir THz Porr. 
Cas 1. Add the Complement of Declination to the Meridian Altitude, and the Sum will be the Height of the Pole. 
Or, 4+ M =P. Let the Meridian Altitude 300 and Declination 00 N, Then, 209 + 300 == 5-9, the Height of the Pole required, or 
D — M =p, by Caſe 1. Exam. I. Or 70% — 30 = 40 Comp. Pole, whence 50 Pole's Height, N. as before. 
When the Meridian Altitude is betwween the Pole and Zenith, 


CASE 2. Subtraft the Comp. of Declination (or Diſtance from Pole) from the Meridian Altitude, and the Remainder vill be the Pole's Height, 


* 


Or, 


3 


| When the Declination and Pole are of DiryrnatnT NAurs. 


MTD p. Let the Meridian Altitude be 159 and Star's Declination 50 8. 
Then, ＋ + 5 = 200, the Equator's Altitude, whence 70 Pole's Height, N. required, 


* 
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RULES fr SUN ad STARS. 


my ON | 


quired. Or D — m== P, by Tranſpoſition of Caſe 2, Exam. I. Or 7509 — 50 = 209, Pole's Height N. as before, 


CAS 3. Subtratt the Declination from the Altitude, and the Remainder is the Height of the Equator, or Comp. of the Polts Altitude. 

Or, M Dp. Let Meridian Altitude 50 and . Declination 109, Then, 509 — 109 = 409 Comp. Latitude, Whence 50 Height 
Pole, N. required, | 

For, M — D = b. by Tranſpoſition of Caſe 4. Exam. I. 


Or, M—d =P. Let the Merid an Altitude be 40® and . Declination 700 M. Then, 400 — 200 = 20®, the Pole's Height N. re- | 
When the Meridian Altitude and the Pole, are on contrary Sides of the Meridian. | 


Y 
7 —— cum 2 


Casr 4. Add the Meridian Altitude and * . Declination, and the Sum will be the Height of the Equator, whoſe Com. is the Poles Height, | 


For M p, by Tranſpoſttion of Caſe 3. Exam. I. 


5 The ff . 11, Leaky all the Caſes that can happen from the different Data of any two, the three foregoing Arcs of great Circles of the Sphere, wiz. 
Pole's Heights, Star's or Sux's Declination, and Meridian Altitude. 
The other Circumſtances of the Poſition and Pbænomena of the Stars, in reſpect of the great Circles of the Sphere, for any particular Place of the 
Earth, are computed ” the Rules of Trigonametry. 
Any Tux of theſe Five Tuixqs 2 given; the Obliquity of the Ecrir rie, a Star's Right Ascxnsion, DzcLrNATION, 


Theſe are practically reduced to the Obliguity of the Ecliptic, the Meaſure of Time, and right Aſcenſion and Declination of each Star; from whence 
the Longitude and Latitude of a Star are eaſily known, 


* — —_ — — _ 
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TABLE of the Apparent SMI-DAuzrzs of the Sun, Timz of his Paſſing the Mzax1Dian, and his D1sTANCE from 
the EazTH, for every toth Day of the Leap-Year, 1756, N. S. By Conmoiſſance des Temps, 


— 


| JANUARY. FEBRUARY. MARCH, APRIL. [ 
Days| Sem. f. of G. Tem. | Time © | © Tem. | Time GT om. [Te Ole - i 
. | Diam. | paſſing _ Diam. paſſing — © Diam. | paſſing _ Diam. paſſing 7 ws 8 
app. O Meridian. app. O | Meridian. _ S app. O IMerxidian. v_ app. © | Meridian. 
/- # | M. X j$.D*. &|| 7 #® | M. S. jS. D*.. ff 7 * TM. S. IS. D*. &]| * ® TM. S. jS. B.. 
10 | 16 20 2 21 [21638 16 16 2 14 21730 16 9 2 10 21886 16 0 2 9 | 22083 
20 | 16 x 219 | 21659 16 14 2 11 | 21780 7 | © $9 ae 15 58 | 2 10 | 22141 
30 16 1 2 16 | 21690 16 12 2 10 | 21836 16 3 | 2 8 | 22016 15 56 2 12 [22197 
Da MAY. | JUNE. 24 a4 AUGUST, 
10 | 15 A | 2 14 22253 15 49 2 17 | 22349 15 48 2 18 | 22365 15 52 2 12 | 22285 
20 | 15 52 2 1 2228 15 48 2 18 | 22365 I5 49 2 16 | 22349 15 54 2 11 | 22252 
30 | 15 50 | 2 16 | 22320 15 48 2 18 | 22370 |} 15 50 2 14 | 22321 15 56 2 1 | 22195 |. 
Day SEPTEMBER. OCTOBER. NOVEMBER, DECEMBER. | 
| 10 | 15 59 2 9 | 22137 16 7 2 10 | 21949 || 16 14 2 17 | 21767 || 16 19 T 22 21652 
120116 x 2 9 | 22076 16 9 2 12 | 21885 16 16 2 19 | 21718 16 20 2 22 | 21635 
30 | 16 3 2 9 | 22014 16 12 2 14 | 21829 16 18 2 21 | 21685 16 20 2 22 | 21630 


EQUATION of the Sun's Prace, for every 4 Julian YEARS. According to Halley's Motions. . 


January. February. March. | April, May. June. July. Auguſt, |Septemb. October. November. December. 
Days. 1 8 + + + _ A. - 1 + <P A 
3% i. "i, FW "If * 7 1 76 7 7. 7 4 . e 
I 144 | 246 | 1 47 F I 53 I 52 1 51 149 | 147 n 
11 145 1 46 1 48 1 50 EMT 1 53 1 52 1 50 | -1 48 1.46 T 45 
21 I 45 1 47 1 48 1 51 1 53 1 53 1 53 I 51 | 1 50 1 48 1 46 144 
_— L Ma —— = 
EQUATION of the Sun's P.acs for every 4 Julian YEARS. According to De la Caille, * 
January. February | March, | April. May. June, July. | Auguſt, [Septemb, | October. November. December. 
ben. FF ＋ — — — + rer 
1 4 FIR e Hs * 1 K. 7 4 n F | 
I I 44 I 47 I 47 1 48 1 48 1 $51 THEE 147 145 I 44 + ws 
| Is * 1 47 I 47 I 47 1 50 1 52 1 50 1 53 1 45 x 46 1 45 1 47 
21 I 4 1 47 I 50 2 48 1 50 I $52 1 $1 I 49 | I 45 | I 44 T 47 Z 
A 
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LonG1TUDE, Lag1TvDE, the other Two may be determined. I 
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A Solar EPHEMERIS, commencing 17 


*. 


CENTURY. 


* — K ** 


56, and ſerving by Means of EquaTions to the End of the preſent 


—T 


A TABLE of the Tims of the DAY by a regulated CLOCK when it is NOON by the Sun, 


of natural DAYS, and Advance and Retreat of CTocx-Tiux for the LIN AT- YEAR. 


| 3d 


Clock-Time advances 
gm 4 5% in this Month. 


Shewing the EGA T TON 


. M A V. &| CI. Eq. 
COLON bad RE 
h ms m s h ms Is Im &s 
d e 
12 14 12] 30 21 2 3% 56 
12 14 Ig] (130 28 - 
1 34 3x” 13v It 6 
1a 14 3 4 39 6 
13 14 34} 4132.43 «|. 
12 14 3%] 4130 47 4 
12 14 40 2430 49 4 
12 14 42] ,130 51 4 
12 14 43] yj32 52 3 
12 14 44] 1139 53 2 
12 14 43139 5% I 
12 14 42] ,130 $1 9 : 
1 T4 4% a5 09 9 
12 14 37] 4139 46 9 
I g03v 4% 9 
12 14 2$]. 430 38 8 
12 14 24] 30 3 8 
12 14 19] (130 2 8 
12 14 19 ,139 22 7 
238 24, %, $92.35 2 
12 13 $3} 3130 7 [12 7 
12 13 $0]. 9/9 59 [12 6 
12 13 41] 0129 50 | 12 6 
12 13 32709 41 12 6 
12 13 22[z42þ29 37 [12 8 
12 13 11,129 20 [12 
12 13 97229 9 [12 
12 12 48; |28 57 | 12 
| g 12 
12 4 25 11 13 4 
wa 132 4 6 * Faſt. |) 11 
CI. T. advances on Clock-Time retreats | Clock-Time retreats | Clock-Time retreats 
33* retreats am 66] 8m 49 in this 7m 1* in this om os, advances im 
| in this Month. Moath. Month. 245 in this Month. 


— 


Clock-Time advances 
5m 558 in this 
nth, 


Leap-Years 


IN taking the Time of the Day, and Clock-Time-E 


Leap-Year, E040 
an. 9, 1760. 22 7 9 
or 10, 1 Day ſooner 

Anſwers, required 


4 Compare this hhort Methed with Ferguſon's FevaTIonNn- TABLES, 


8 W. ® © 7 Com. Year h m 2 Com. Year, bd m. 9 
- 23% . 22 13 41] June 29. . 12 2 53 December 15. . 23 8 
4 Day ſooner = 3 Day Rewer — © | + Day ſooner , . » = q 
1761. 12 14 4 1762. «© 12 4 A ß 6 
— : So for * Rh 


quation, out of the above Table, you muſt take out for 1 Day ſooner in the Months 
Jof Ferch and February, for Leap-Vear: For other Months in that Vear take out for the Days as they ſtand. And, for the iſt, ad, and 
ears after any Leap- Vear, you muſt take out for 4, +, and & of a Day ſcaner, in all the Months, reſpectively. 


EXAMPLES. Rrquinep the Times by 


1 the Clock, when it is Noon by the Sun, January 10th, 1760, February 23, 1761, June 29th 
4 1762, and December 15th, 1763, reſpectively ? : ty Jun , * 3» 17617, J gtn, 


in his AsTRoNowY repeated for three Years after 


The Days, on whieh the Fun and Chcts Time meet, or when the Time by a Sun-Dial, and that by a regulated Clock is the ſame, cnce in 
24 Hours, are obſerved to be on April 15th, June 16th, Auguſt 3 /, and December 241b, one Year with another, N. S. 
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1 EPHEMERIS, commencing 1756, and ſe 


— 
4. 


CENTURY. 


rving by Means of EquaT1oxs to the Exp of the preſent 


—_— 


A TABLE of the Tiux of the DAY by a regulated CLOCK when it is NOON by the Sun, Shewing the EquaTt1on 


of natural DAYS, and Advance and Retreat of Cłlocx-Tiux for the Lzxar-Yzar, 


IL v., Sil. Eq. AUG. Sl. Eg. S EF T. Cl. Eq. 10 C T. Scl. Eq. I NO V. 1A Cl. Eq. 
To Tal” + [S. C. [ ofa} + 8 f. Cl. S| + [S. Cl. * + 
[hm sjs|m 5 h m s|s| m s — — — — — 0 — 
f 1 re re ad 
11 3 1679 12 54 E 53 [11 59 33905 42 [11 49 29 a0 s 38 [1143 8e o 0 
22 3 27]. 12 $ 49) 127 49 [21 59 14,4115 23 [11 49 11/80 520 [1143 51} „ © 
32 3 38 12 5 36] #1 45 [11 58 56 5 2 |1143 52] ,| o 1 
ali2 3 49], I2 5 31 2121 40 11 583 36 4 44 |1143 53] ,| © 2 
zuz 4 of; 12 $5 25] 121 34 [11 58 17 4 26 [1143 55] 30 4 
"6112 4 10 L 12 $ 29] 21 28 [11 57 57 4 9 | 11 43 58 1 
7 4 19 12 5 127 j21 21 [11 57 35 3 52 [11 44 2 o 11 
8 4 28] 9 12 5 8121 14 [11 57 17 3 36 [11 44 7 2 o 16 
4 371 2 12 4 57] |: 6 [11 56 57), - 3 21 [11 44 1 O 22 
4 4 : 0 12 4 48 9 22 17 56 37 3 6 [11 44 20 © 29 
4 8 12 4 39], 120 48 [11 56 167 12 25 [11 46 42 15 2 51 [11 44 27 © 36 
s 47 12 4 2g], 120 38 1 55 551,12 4 122 46 27/14 2 36 [11 44 35 o 44 
5 21 12 4 19] [20 2811 55 34], [11 43 [11 46 13,1 2 22 [22 44 4400 © 53 
5 Abd 12 4 *} 120 17 [11 53 13] [1122 [1146 13 2 9 11 44 540 1 3 
6 1a 3 56 ral 5 422 54 $2],,j1n 2 111 45 571.20 1 56 111 45 Arzl. 1 13 
12 3 Aal? 53 12 $4 3½ % 40 [11 45 3144 125 
[21 42 [ 33209 41 7 54 // 20 1 45 24] | 1 33 1 37 
5.1 12 3 197305 28 11 53 50. 19 59 [11.45 13], þ 1 22 I 50 
2 1 3 6.2119 x5 [ar 53 29, 19 38 [11.45 lic 1 22 2 4 
20 — 55 12 2 52 14 19 1 |11 53 8127 9 17 [11 44 53 © 2 19 
21 21 38 [12 2 381.4"? 47 [11 52 47], | 3 56 [11 44 44] | © 2 35 
22 22 © 112 2 22 i 18 32 [11 52 260 8 35 [11 44 35 o 2 52 
23 4422 2 12 2 1018 17 J 52 618 15 [11 44 27,0 3 9 
24 1122 4472 1 52] 118 I {11 51 46Þ 7 55 [11 44 20 © 3 27 
25 200 5 [12 1 36 17 17 45 [1 61 26] {| 7 35 [11 44 14 0 3 46 
26 1122 5 [12 1 199, [27 28 11 51 6| | 7 15 [1144 9g | © 4 5 
1122 4 112 2 2 17 7 11 11 50 460 6 55 [11 44 4 0 4 25 
222 312 045 - 16 54 [1 50 26 19 6 35 [1x 43 59 o 4 46 
29112 5 f 22 2 12 328.8016 37 11 50 2 6 1 11 43 55120 1 
30012 5 5 322 O [12 © 10, 16 19 11 49 45/19 5 57 [1143 53] ,| © 5 29 
3112 5 4 #122 57 59 52] 116 x 9 1143 $521 to 1 | 
_- Clock-Time retreats |Clock- Time retreats |Clock-Time retreats Clock-Time ad- | Clock-Time advances 
Cl, T. adv, zm 405. re. 6m 11 in this 10m 45 in this zm 38 in this vances zm 525 in | 1am 385 in this 
om 125 in this Month. ]“ fail, Month. Month, Month. this Month. *ſlow Month. 


Table. 


Oct. 1, 


h m 


Suppoſe for Aug. 6. a Leap-Year, , Tat 28 


N. B, The Crock EqQuaT1oN for each Month of the Year, ſhews the Advance or Retreat of the Clock-Time, ceoereciing, or beginning its 
Ara, or AÆpocha, from Nov. 2d in any Year, one of the Days in the Year (the other being Feb. x0, May 15, and Fuly 26, N. S.) when the 
Sun's mean and true Motion 1s v 


in the ſame, or following Month, is immediately determined by taking the Difference of the Clock-Eguations for thoſe Days, from the above 


nearly alike for 24 Hours. And the Advance or Retreat of Clock Time, from any one Day to any other Day 


EXAMPLE I. To find the Retreat of Clock-Time, from Sept. 1, to Oct. 1, (a Leap - Tear, ] following & 
1 
For Sept. 1 


Clock-Time Equation, + 15 42 
* . . . 4+ 5 38 


Dif, , 10 4 Retreat, as at the Bottom of September required, 


EXAMPLE II. To find the Advance of Clock-Time, from 4th July, to 29th of the ſame Month following. 
h 


Clock-Time $ m 
uly 4th, & D. ſooner . 12 3 40 For 4th July 4 D. ſooner 19 49 
Fu 29th, + D. ſooner . 12 5 54 29th 1 b. ſooner 22 3 
Dif. 2 14 m—_— as by the Clock Equation, Dif, 2 14 advance, required, 
m2 
N. B. Agalnſt Nov. "RE. ſtands 11 43 51 Clock -Time, when 12 by the Sun. 
12 
Dif, —16 2; With which connecting the Clock Equation, and you will have the Equation of 


{Time for that natural Day, 


— — — — 


19 Equation of Time, which added to 12 Hours. 


+5 
Makes 12h 5m 195 the ſame Clock-Time, as by Tab. when it is Noon by the Sun; | 


Fo for the Reſt, 
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194 SEE 8 
A Solar EP HE ME RIS, commencing 1756, 15 ſerving by Means of EquaTions to the Exp of the preſent] 
| CENTURY. 3 2 12 
© Place N.] Dit. O's Dec. S.] Dif. [O's R. Aſc, Dif. O's PI g. Dif. [O's Dec. S.] Dit. [O's R. Aſc. | Dif, 
Days or ml 7 m6 T7 LL 7 i || Days TH 77 nl © 77 TH "= © 4 & 3 2 
|. 1] 22 38 7 | 22 58 22 282 39 12 113 10 41 16 53 35 315 39 11 | 
2 | 12 39 17 +4 7 22 52 48 £ 34083 45 21 2 2 | 14 11 30 — 4s 16 36 6 5 * 316 40 © — 49 
313 40 2861 122 46 46] 6 280284 51 246 3 | 15 12 18 6 46 16 18 2x | 31 377 4? 3760 * 
414 41 3861 | 22 40 18 6 61285 57 19 85 — 4116 13 4] 60 = 16 o 18 | o 19 318 41 2 bo * 
5 | 1542 486% | 22 33 22 | 7 22[237 3 9 67 5s $| 217.13 48 | 6 45125 218 46 [41560 - 
6 || 16 43 58 22 26 © 288 8 53 6 | 18 14 31 15 23 23 320 41 16 
711745 7 61 92218 12| 489 1429 63 25 2172 15 136% 45 4 32 — 3g [322 4x 653 92 
18 46 17 61 22 957] g 21290 19 58 65 20 8 | 20 18 54 60 40 14 45 26 19 21 322 40 41 3 
9 | 19 47 26 | : 22 1159 * 291 25 18 65 9 9 21 16 3460 380 14 26 5 19 35 323 40 — = 
10 | 20 48 25 6x $1.22 52 9 | 9 32 2392 30 27 65 3 10 | 22 17 12 | 60 371.4 2 39 119 49 324 25 I 39 2 
11 | 21 49 43 21 42 37 [ 4293 35 30 11 | 23 17 49 13 46 41 325 38 20 
12 | 22 50 51 = $| 21 32 39 13 Sh 294 40 22 of 4 12 | 24 18 24 2 35] 13 26 39 4 16 326 37 7 + 47 
132351 386% 7 21 22 16] 1 493 45 4/64 330 13 [2518 576 320 13 6 23 %% 29 | 327 35 4458 25 
14 | 24 53 4| 6, 2111 30] f #1296 49 3764 23 42% 19 296 3.1 12 45 54 20 47 328 34 1958 18 
15 [2454 9| ; 21 0 18| 26297 54 © 64 131} 25 | 27.29 59 60 - 12 25 13 [20 52 329 32 28 58 p 
16 | 26 55 14 20 48 298 58 13 16 | 28 20 28 "| 12, 4 21 330 30 32 
17 | 27 56 18 * 4] 20 36 bd by $1300 2 14 * : 17 | 29 20 55 oy a7] 21 43 17 I 5, 331 28 2757 55 
18 | 28 57 21 * 3] 20 24 22 i 61301 SF 4 63 5 13 | X 21 20 60 — 1122 211 * 332 26 11 97 44 
19 | 29 58 24 | . 20 11 36 | 421302 9 45 62 5 19 12143] 60 * 11 037], 5 333 23 4557 N 
20 | S 2.266 *| 19 58 29] 22 4 303 13 13 63 152. J 6 20-221 * 334 21 8 8 5 
21 2 0 27 19 44 57 304 16 28 21 3 22 25 10 17 15 335 18 21 
22| 3 127 6 4 19 35 4 '3 735 x9 326 [2 42243] 22] 9 38 2 f 53 | 330 15 265 
23] 4 2.26| 5 19 16 50 14 421396 22 24 62 — 23| 5233 56 1 933 16 l *| 337 22 21086 23 
K $ 324 | o 32 29 £ I5 | 7 Shop ns gf Ol a4] Gagne NH gm gf Pia g 71% 7 
=} *. 220 Sy 30 47 20 | — 1 + 202.37 38. 27.35 | 62 16 25 ht Winn if N 45 42 22 28 1.339 5 43 56 x 
WP 1.7: 4/26 '| 18 32 3 309 29 51 26 8 23 40 8 20 14 |. 349 2 12 
27] 8 6x5] 818 1626] 15 38630 31 55 [62 „ 27] 23 3 0 8 3 39122 35] 34e 58 33056 7! 
3 3 6 [18 288 16671 33 47 61 40 28 110 24 68 7 40 ac (2 34 | 41 54 2609? 13 
29 | 10 8 5 60 55 17 44 16 33 312 35 2761 281[ In Leap-Itar, take out tor a Day ſooner, ior Jan. and . 
3011 8 58 bo = 17 27 39] 1G 53 313 36 5561 14 || only. — Xrs. Lo. Logs 
EMO ,., 17 10 46 314 33 9 17 Years after ) 5h 48 55 Jreſpectively ] ,2423 | 61538 
For 4 5 take II 37 50 Pfor all 548463145 
| 3 J out for 17 26 45 J Months. 57269 | 1385 
2 ſooner. for Dif. for Dif. 
Days] MN MARCH. Days APR II. We. 
21 | 12 24 4 7 18 6 342 50 50 112 10 40 '[N4 49 19 11 11 45 
2 | 12 24 9 2 | 6 55 20 * 46 343 46 4755 57 2 | 13 9 42 |? T 5 12 21 5 12 6 17 54 T 
3113 24 11 % 2] 632 7,3 344 42 361299 [34 8 42 |? $ 37 16 f 33 |-23 o 52 4 22 
6o of 6 23 5 8 2-55 44 58 58 g % [22 53 54 35 
4 | 14 24 11 9 22 x 345 39 20 5 36 1115 749 [cg $ 39 9 2 45 13 $5 31 54 40 
—$ 252+ 79 55 6 | 5.4549 Þaz wg [386.33 56052 oy | 5Jue Ga lg glows ho gg ae nc, 
6 |] 16 24 6 5 22 30 347 29 27 617 58 27 6 43 32 15 44 54 6 
71 17 24 „62 44 50 13 b 27 348 24 8058 © 7118 4m 8 7 2 f 24 1 3940 4 5 
8| 1823 52 [ 5 435 4 25 349 20 855 7 3% 276622 72826], 7 44 214 5 
g | 192342 |? 32] 4121922 | 350 15 2265 622% 1 54 6 #7] 8 4 % 948 29 25 4 
10 | 20 23 30 =. 46 3 48 48 9 5 351 10 30 bp : 10 | 21 © 39 58 2 8 12 52 | 59 1924 21 je * 
11 | 21 23 16 3 25 15 352 5 31 7 11 | 21 59 21 8 34 51 20 19 22 6 
13 | 22 29' 2 59 45 3 2 35 2 23 353 © 28 3+ 57 12 | 22 58 2 55 5 ly 56 43 9 52 | 2x 14 28 ” IT 
x3 | 23 22 44 [9943] 238 „ 3" | 353 55 22077 54 || 13] 23 56 41 f 9] 18 26% 442 9 39 55 15 
14 | 24 22 25 [ 48] 2 14 21 [3.39 | 354 5o 1084 43 [424 5518 8 36 % oft, 24 455 55 25 
15 | 25 22 3 — 36 1 80 39 4 po 355 44 59 + + | 25 | 25 53 54 58 * kr 4E 16 55 27 
16 2621 39 a+ 1 26 57 |, 4 356 39 41 - 16 | 26 5227 | g 2 | 10 22 38 | 4 | 24 55 4355 52 
17 | 27.22 14 %% x g 141393 | 369 34 2! x7 | 27 50 59 [53 35 | 1043 42 %% 2] 25 51 15 53 35 
18 | 28 20 46 [39.33] 39 33 f 4 | 358 28 594 37 828 4 29 58 26 ur 435 22 | 26 46 51 55 4 
Ig | 29 20 16 8 28 o 15 51 x. - 359 23 33 4 ” 19 | 29 47 57 58 25 11 25 19 (0 30 27 42 38 55 53 
eee eee 
22| 218 34 21 „ 35 12 f 9% 2 7 4% % 2 43 7 8 21 26 18 % 3e 3e 20 66 1 
231 317 $6 59 20118 49 12 25 33 54 28 231 341 27 58 1812 46 13 10 53 31 16 40 6 18 
24 4 1 16 6 18] 142 25 . ] 3 56 of? || 4 43945 [Sg 16 5 5 32 22 58 66 27 
263 16 34 - 15 8 oy +4 | 4 50 27 * * 25 $ 96. 2 53 14 13 25 26 <4 18 2128.56 31 
26 6 15 49 14 2 29 31]. 28 5 54 54 A 26 | 6 36 1 3 13 44 44 |, 4 34 15 56 6 41 
27 | 735 36 2] 252 5 3 23 639211427 / 73428 6 1 4 348 3 1 37 [6.47 
28 | 8 14 15 |? 3 16 22 5 * 7 33 48177 4 28 | $8 32 39 58 14 22 37 18 36 924 |c6 54 
29 | 9 13 24 59 9 3 39 43 12 * 8 28 1657 8 29 9 30 48 7 2 14 41 12 | o + 6 18 57 2 
301% 1 3x [9 4 2 5 [ 922 44[54 7 30 | 20 28 56 |? 14 59 35 338 3 20 | 
31 ] 11 11 36 59 5] 426 11 23 10 17 147 39 | — 


N. B. The Dits, for a Day preceding any Month-day of Leap- year being x d by, 2423; „4846; „7269, 
from or added to the Leap- year Quantity, for That to the ſame Month-dzy, 1, 2, 3 Yrs. after Leap- year, reſpectively. 
138 6, being reſpectively added to the Lo. Logs, of Diffs. for a Day preceding the Month-day of Leap-year will give the Lo. Log. of a 
to be ſubd. fr. or added to the Leap-year Quantity for the Quant. for the ſame Month-day 1, 2, 3 Years after Leap- year, reſpectively. 

See Examples farther on, and Equations for 4 Years forward of the Quantities, or Places, for any given Year, 


5 1 Red 
will give the Quantity to be ſubtra 
1 Or 6158, 3145 
Quantity 
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[a Solar EPHEMERIS, commencing 1756, and ſerv — a 
* 8 Means of EquaTioxs to the Exp of the preſent 

b . 
5 M A V. 2 (| UNE 7 
©'s Pl. F. Dit. 1©'s Dec. N. Dif, O's R. Acc. Dif, || "To ; 7 
Days r EE TBI ii eas. "Ab 4s 2 DE Jos: Vit, FN. Tc. DF 
— - 0 i . 
4109 8 58 4 15 17 42 17 51 39 © 33 BY 1 | 12 15 56 22 10 15 — 7 —|— 
2 | 12 2 I $7 19 2 2 
e EE ERRIEFRITY: 
4 | 14 21 9 31 10 28 [17 20 41 - 55 57 35 3 | 23 "2 T” 57 22 22 25 21 2 - 71 45 23 61 32 
5 | 15 19 8 * 5 i6 27 33 18 42 50 39 [57 44 : i * 57 22 | 75 32 196 * 7247 1 * 38 
T 56 , , 4 eee eee 4 , 8 
| $8 | 28 12 57 4 44 87 17 $ . bs 45 44 45 55 — 4 75 oy a» [57 19 * 86 50 : o 78 52 25 . 7 
19 10 50 I 58 1 : 18 $48 HE 70 54 20 
FFF FEPIHISEPGC EPA e 

1121 6 30 La. | 48 0 59 35 || —————5 16]2.354 4 01.7958 25 6 6 

12 2 4187 4 | 18 19 10 * 49 38 5 2 45 || 2 | 21 46 — 82e bs 

a3 129 2 IS 33 55 50 58 53 57 15 2 1 2 41 

57 46 14 2 37 45 13 | 22 43 47 23 16 39 3 28 62 12 

14 23 59 51 18 48 2 59 2 I 1 2 4 

2 24 516 519 23 % 27 32 34 77 59 10 n 351524 5% 7 7 74 
— 57 43—— 63 51 [2.3357 foo 21 I 25124 33 17 37 23 22 28 3" | 84 9 26 ez 17 
116 | 25 55 19 57 42 | 9 16 21 | 53 35 18 16 | 25 "con I! |-———]|2 7 62 19 

17 | 20.53 1157 42 | 29 22 48 5 20 54 34 44 [5 25 || 17 28 32 45 157 i [ 1 1 fe 18 

1 27 50 42 19 42 59 37 3 14 

2 1 %% e eee 

2 

20 | 29 45 58 7435 (.22 $26 |. 2 57 33 59 20 | 29 24 24 57 12 4 28 35 27 — 18 47 62 80 
1 21 n 43 33 20 20 24 58 34 © 21 "oa a1 ac | 11 rr O 3 E. TINA 22 

221 41 77 2420 32 12 |: 4839 34 10 g 357 13222 28 58) 229% 23 32 
22 4 % 2 4 39 f *7 | bo 34 27 2 45 % 1,23 27 3% 4% 3 26 f f ar 

2 6 5 23 27 $0 2 2 

25| 4334517 % 5 2 [1044] 64.34 8 2+ | 323 5 2 3 f 3, 53 3e 35 [6229 

57 30 2 10 22 2. 25 | 4 10 21 23 25 2 | * 37 62 18 

26 | 5 31 15 | 21 15 50 63 36 57 11 2 © -A E. 53 16. 16 

27 | b 28 44 [57 79 wie bh 3h 22 . n e fe 

28 7 26 12 57 - 21 35 28 9 37 * 37 = = + 43 57 1x | 23 20 37 A - 96 37 23 — 14 

29 8 23 40 [57 221 44 44 * 68 38 44 7. * #2 2x1 23 77 46 * 97 39 35 [6 3 

mics s 57 25|215337|g 33 |67 39 51 3 3 8 5 57 1% 23 16 5,338 41 43 le © 

31 10 18 32 1 31 $41 5 30 5 El „ 99 43 48 5 

Da TP 

Days... LU-LY [| Pave] A, AUGUST. 

I 9 53 26 7 11 23 6 50 100 45 49 1 2 
14553 37 112 22 f 57 | 202 47 4665 313 10 26 30 (57 28 | 17 39 15 [ts 29 | 137 55 8068 g 
311 47 4 22 132 
4 | 1 45 857 | 22 - * 5 26 bog 2 * 61 49 3 | 22 23 59 [27 = 17 23 31 | 2 77 132 32 2157 59 
$2342 i [2246 36 | 5 39 [104 53 14067 10 [1329 6057 32 [17.7 39 [16 x8 | 234 49 52 57 77 
6 | 14 39 22 22 40 77 3 57 33 2232 [6 34 [3547 32 - 
7 | 25.36 33, . Ye : * I. br 34 , ” 33 [57 33 | 22 +4 45 16 ri 136 45 4 E 4 
16 33 45 22 27 16 107 57 " 7 $| 16 57 35 1 137 42 27 
57 12 „ 5461 2 16 11 41 16 O F.--4 67 2 
9 | 17 30 57 22 3 6 44 138 5 

10 | 18 28 ; 5 by 22 8 26 7 36 oe 9 * 61 16 1 x 2 - 24 - 15 43 21 el 7 139 36 = 57 7 

— —— 7 9 ei 9 2 3 | 15 25 47 440 34 a8 (50 -57 

II | 19 25 21 37 3 42 33 4 

IEEE Es Hirai rar 

13 | 21 19 48 _ a 21 47 20 : * 113 3 2 2 56 * on b. _ 57 41 11 49 45 18 - 142 27 16 36 5 

1422 17 2 21 38 1 | 9 49 + 37 2 143 2 3 

DEEDS FEMA PE 1 BEM JESS EEE» 

16 | 24 11 32 21 18 3 es Ade. mo 457 45 . 24.16 29]? 15 

17 25 8 48 57 16 5 bis IO 13 — 12 60 27 1623 53 5 57 47 | 23 35 2 10 5 Lr 75 56 7 

1826 6 3 1 18 20 58 4 $4 35 | 218 6 1 <4 39 12 5 48 3 57 48 | 73 18 47 T 20 147 8 35055 59 

19 | 27 I 20 55 O 11 h 12 3 27 e 35 83 
Zn [07 | res 2 42% 99 1 16 2 0 544% 3450 47 

21 28 57 5 70 24 15 7 (z 646059 — 257 52 ze 2 42.88 53195 38 

22 8 55 12 821 915 +, * II $9 ms 32 59 45 21 | 28 42 12 57 * 1 56 4 2 7. N. 1 55 31 
| 231 & 52 37 37 es enn 6 a EINE OL s | 22.30 33 20 26 151 46 49155 25 

24 | 149 51 197 2 19 4% 20 fl 4124 f 28055 27 || 23] 238 457 7 „ 6 7. 26152 4 7058 28 

232 7 11 7 2 19 24 2x 2 32 3 559 19 24 | 1 35 58 10 36 31 % 3 153 47 10133 12 

Fr 16 ſSue hg os ffs | 233 57 [57 39 | ro 34 45 [0 45 154 32 255 6 

I9 21 — 

711142 13 > 25 [13 38 — 3 2% [2 58 . LE 55 © 

28 | 5 59 20 57 2 [8 53.30 3 57 | 128 1 64058 52 [| 221 #32 56 4 5 4 7 | 56 22 15154 54 

29 36 + 4 18 39 16 1483. 129 © 37 58 43 7 2 28 7 58 5 9 31 25 2 157 17 7 54 48 

e 

a 31351 18 9 51 130 6158 25 8 48 24 159 6 2754 3 
- — 22 l 2 8 26 42 K 4 [18e x 1154 35 
8 
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be ROYAL ASTRONOMER 


„ 


A Solar EPHEMERIS, commencing 1756, and 


ſerving by Means of EquaTions to the Exp of the preſent 
CENTURY. 


SEPTEMBYER. 


* 


OCTOBER 


D's PI. mp.) Dif. Dit. SN ES”, Dif, [O's Dec. N.] Dif. ]IO's R. Aſc. ] Dif, 
ET "0" 1779 F Days 17 7 n r 
Ma cd! 7 ie _— * 3 26 47 187 58 3 
I 2 18 42 58 12 21 59161 = % 2 59 oy 3 50 7 * 5 188 52 334 3 
| 0 11 17 2 58 14 22 7 162 17 3 59 3 4 13 24 22 = 189 47 7|Þ* 34 
3 58 16 22 13 59 15 $ [23 14 | 190 41 48154 4! 
4 | 12 15 18 58 18 12 23 103 3 I 4 59 x7 | + 3 25 23 10 8 6 27654 46 
$J237335 |'s ir 22 26 | E297 —5 Mar 
165 2 
- b — 58 v2 22 34 768 21 6 7 59 8 - +5 58 22 4 192 26 21 34 57 
4 7 25 HEE : 3 „ . 45 ar 4% 
5 168 I 9 6 31 50 195 16 381-- 
T1807: 7: © 78 23 22 51 4. 59 28 22 43 8 $5 17 
18 8 32 58 29 |._4 22 56 169 3 13 — 59 31 —— 22 47 1s 25 
1 109 $7 12 
20 27 % 35 2s 1 57 45 2 199 % 2. „ 55 
171 45 4 2 29 yo Z% 32 
21 59 37 32 23 L 173 38 57 5 25 4% 52 ax 2822 39 2053 
200 50 1 
8 „ 1 4 #047 dr . 
a * — 58 41 23 18 177 20 40 3941] g 317 19 ** 0 202 42 37 — 1 
25 54 17 58 43 23 20 178 14 34 59 + 9 53 11 21 = 203 39 © * 3 
of as. © 45 23 22 177 29 39 910 14 56 21 7204 35 33 + 33 
27.51 49 |ig 43 23 26 [278 225 59 50 [22.39 31 Jax ag [225 B 66 53 
5 2 — | — — | 5 
178 56 23 10 57 5b 206 29 8 
9 29 27 [52 50 13 2819 50 21 9 8 1 4 is 4 2 4 97 
<> 48 19 $0. $2 44 180 44 20 59 24 11 40 17 |. 5 | 208 23 21 37 12 
1 47 13 58 54 3 we 181 22 22 2 5 | 22 112 * 55 | 209 20 4477 25 
6 10 58 57 23 22. | 182 32 2; 59 7 12 21 55 +3 | 210 18 18/77 3+ 
2 4 58 59 23 28 111 xe 59 39 — 20 33 TT F 57 46 
++ . 59 4 4 184 20 43 4 : 13 2 48 4 3 212 14 © 58 
59 185 14 57 13 22 56 213 12 715 
1 % „ 2 2 . 4 4 
7 41 a5 [9 7 23 24 | 187 3 36 6» 3/4 2341 | 215 8 56152 3 
| 9 | 14 22 z (9 29 216 7 31 * 
NOVEMBER DECEMBER, 
217 6 32 21 57 48 248 9 33h. 6 
4 74278 5 39 o 2g | 22 6 38 4 5* | #49 14 398 © 
18 22 219 4 58 b 88 22 15 1 3 250 19 52 62 "> 
18 3 220 4 28 4 3* | 22 22 58 7 — 251 25 14 £2 — 
17 — 221 4 12 51 39 22 30 30 * 252 30 43 82 = 
222 4 22 37 35 253 36 17 
121 . 1 4 (4 5: 
77 224 4 39 55 SS [6x 3 | 22.39 24] 5 45 | 255 47 57/65; GS 
x; 1 225 E 13 6 58 61 2 1 22 56 9 5 18 256 53 496 
[16 322 8 61 4221410 2e 12 
227 6 59 . 23 6 16 259 6 
A 8228 8 9 4 2 23 10 39 + *3 | 260 12 20 + IX 
25 229 9 34 61 6 | 23 14 33 +4 261 18 40066 , 
5 73 230 11 12 61 23 18 © - 7} 262 25 5066 28 
14 = 231 13 2 61 4 23 20 57 * — 263 31 3366 12 
1 232 15 $ 23 23 29 264 38 4 
25 27 51 [60 35 14 36 | 233 37 16 or 8 | 232532 | 5 43 | 265 44 27 66 3 
26 38 30 6 39 <4 234 19 48 61 9 1 38 266 51 15 66 3 
27 39 Il "4 - 6 4. — 128 22 24 61 - 23 — 13 0 37 7 $7 54 66 5 
236 25 21 23 28 50 2 
0 
, * 2 — 8 12 50 238 31 43 1 4 3 23 28 40 : 77 | 272 "7.30 4 * 
142 76 4 IT "2 | 239 35 21 - 61 20 | $3 37-33] 16 273 24 33ic6 : 
33 — 42 ” + | 240 33 50 3 61 x0 | 23 26 37 - 273 3111866 g 
34342 [go 30 11 47 (242 42 41 4 61 10 [232454] 2 12 [274.37 5566 36 
242 46 4 23 22 42 275 44 32 
7712 [057 10 $3 [243 50.5 ED HEE FACE: 
6 46 15 * 52 wu 9 | 244 55 21 7 61 2x | 23 16 52 3 22 277 57 3866 28 
747 fee 55 9 40 | 245 9 54 : 1 [2323 16] {90279 4 61g. 
8 247 43 9 23 9 12 280 10 3 
EM-L | 10 a36k £- 421427] 288 16 24/66 5 


I, 


Sm _+ co 6 OS .ai+t icwQj*$ oc To. 


2212298001898 = mw um = r 
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I. CATALOGUE of remarkable Fixzp STARS, their Longitudes and Latitudes, for the Beginning of the Year 
1720, O. S. according to HaLitey. For comparing with the CHANeks of their obſerved PAC ES, in remote 
Years, and thereby to find the exact Quantity of their Mor io. | 

N. R. >parkling and lucid Stars are gerer ally d flinguiſhed by brighteſt and bright, 
BE * | N N 
| Names of Stars, >; Longitude. Latitude,Jor | Names of Stars, 2 Longitude, | Latitude. | or 
1 7 ov o 7 7 * 8 1 aſo 77s 
| THE THE 8 | %4 

Extreme of Pegaſus Wing 27 5 14 50/12 35 12]N || Northern among the ſame 31 27 40.51 39 361N 

lead of Andromeda 2 10 23 $3125 41 N | Laſt but 2 in Dragon's Tail 31 3 28 1166 21 43}N 

Northern in the Whale's Belly 3 18 1 47/20 21 108 | Beginning Gr. Bear's Tail 2 4 56 25154 20 16]N 

Knot of the Fiſhes 3 25 27 33] 9 5 10ÞS || Seftion Ship's Deck 2 7 17 olss 52 30[8S 

Brighteſt in Andromeda's Girdle 2 26 27 25 56 19]N Bright & in Lyon's Loins 2 7 22 21114 19 4[N 

Southern in Horn of H. & V? 44 29 16 7 8 z8]\% I Southern in Lyon's Buttock 3 9 30 31] 9 39 5o[N 

Northern in ſeme Horn UN © 8 8 28 16]N -| Laſt but x Gr. Bear's Tail 2 11 44 055 23 15}N 

Bright * Caſſiop. Chair 2 1 13 751 13 oN Southern in Lyon's Thigh * 13 38 6 5 10N 

Bright & , above the Neck 2 3 44 28] 9 57 12]N Section Ship's Keel 2 15 2 1857 11 118 

* in Ca ſſopea Breaſt, Skedir 2 3 55 21146 35 54]N I Lyon's Tail 4 I 17 44 14]!2 16 511]N 

Fiexure of Cafliop. Hip. 2 10 3 44148 47 35]N | Bright in Ship's Keel 2 19 17 1c|72 39 328 

Southern Foot of Andromeda 12 10 20 44/7 46 N Brighteſt bet. Bear's and Lyon's Tails 2 20 39 22140 7 53]N 

Bright & Whale's Jaw 2 10 24 15/12 37 ofS | Laſt Gr, Bear's Tail 2 22 59 24/54 24 N 

——— —jn the Knee of Caſſiop. 3 14 2 15/46 23 26]N J Bent of Southern Wing, Virgin 3 23 11 144 0 40 47[N 

Head of Meduſa. Algo 2 22 15 421:2 23 47[V | North. following Section Ship's Keel | 4 24 59 30163 42 2315S 

Brighteſt of Plerades 3 26 5 84 © 3g7]N | Preceding in Southern Wing ot Virgin] 38 o 55 52] 1 22 IN 

Brighteſt in the Side of Perſeus 2| 28 11 4/30 5 20[N South. following Section Ship's Keel] 2 x 28 30]57 5 208 

Firſt of Hyades, in Bull's Noſe 3 2 52 34 5 46 2255 North. in Virg. Wing, Vindematrix 3 6 2 406 12 54[N 

Northern Eye of the Bull 3 4 32 11] 2 35 58/5 24 of Virgin's Southern Wing 3 6 17 11] 2 48 53 IN 

Bull's Southern Eye, A/debaran I 5 52 ©| 5 29 5ofS Side, under Virgin's Girdle 3 7 34 541 8 38 27|N 

Bright * Orion's Foot, Rigel x| 12 5; ofzx 10 11 Bootes prececing Shoulder 3 13 43 13149 33 N 

Orion's Right Shoulder 2| 17 2 33/76 51 3:15 || Spike of the Virgin I 19 56 22] 2 2 85 

Goat, Hircus I 17 56 41j22 51 47]N || Brighteſt between Thighs of Bootes| x 20 18 52130 57 oN 

Preceding of brighteſt in the Dove | 2] 18 16 3857 24 15] | Root of Caroline Oak [ Arfurus| 2 28 5 $572 13 6]$S 

Firſt of Qrion's Girdle 2 18 26 28023 36 -|5 ||] Bright & in Cen aur's Loins . 2 28 26 5 7 208 

Northern Horn of the Bull 2 18 38 56] 5 21 34/N || Pre. or hind Knee of Cent. Hor. Crucis| a Im 2 51 of47 45 51 8 

Middle in Orion's Girdle 2] 19 32 44[24 3; 2305 | Ancle of ſame Foot, Seq. Crucis 2 7 46 12148 35 31S 

Following in the ſame Girdle 20 46 45/25 20 1515 I Following in lower Part Cent-#, Foot] 2 8 © 552 49 158 

Tip of Bull's Southern Horn 3] 20 52 55] 2 14 2405 Bright & North. Crown [Pes Crucis| 2 8 20 56144 21 17]N 

Following the brighteſt in the Dove | 2] 22 371 5/50 15 81s Southern Scale of Libra 2 11 11 400 © 22 51]N 

Laſt of the Tail of little Bear, Polar] 2 24 39 410/66 4 11]N {| Brighteſt in Centaur's Breaſt 2 11 38 20039 32 08 

Following Shoulder Orion i] 24 50 16 4 26656 || Northern Scale of Libra 2 15 27 4c| 8 31 45 N 

Following Shoulder Auriga, or Driver] 24 26 © 3221 28 2o[V || Bright Serpent's Neck, Opbizcus | 2 18 8 2:]:5 31 56[N 

Fore Foot of preceding Twin 3 29 31 43] © 56 cs Left Knee, Centaur 2 19 54 3<[14 4 47]S 

Following in ſame Foot, Ca/x 3/95 1 23 o 51 22jS {| Right Foot ſame I 26 1 142 27 488 

Extremity G. Dog's Fore Foot 2 3 17 58141 17 47Þ || Brighteſt in left Hand Opbiuchus, Ted] 3 28 23 15117 17 15]}N 

Foot of the following Twin 2 5 11 18} 6 47 1908 Middle of 3 in Forehead of Scorpion 2 28 40 5c] 1 56 4311S 

Great Dog's Mouth, Sprius 1 10 14 039 32 888 || Southern among ſame 3 29 2 25] 5 25 468 

Knee of following Twin 3] 11 4 44 2 5 2715 Northern in Forchead of Scorp. 2 29 17 56] 3 3 g[N 

Rudder of Ship Argus, Canopus I 119 os c3 cg Preceding Knee of Ophiuchus + 2 1 5 218 55x 25 27[NI 

Groin of the following Twin 3 14 36 zo] o 13 7Þ || Scorpion's Heart, Antares I 5 51 J 4 31 268 

Head of preceding Twin, Caftor 2] 16 20 20 3 48|N || Head of Hercules 3 12 13 47137 18 55|N 

* between Thighs Gr. Dog 2 16 55 oſ5r 22 4808 Following Knee, Ophruchus 3 44 4 28] 7 14 12|N 

Head of following T win. Pellux 2] 19 21 9 6 39 27[N || Point of Southern Triangle 2 16 56 27146 5 338 

* in G. Dog's Belly 2] 19 32 <5[48 27 338 || Sole of the Foot, Opbiuchus 3 17 30 4 47 388 

Litt!e Dog, Procyon 11 21 55 21115 <7 5558 Head of Opbiuchus 3 18 30 32135 83 16N 

Tail of Gr. Dog 2] 25 40 27150 37 41 Sting of Scorpion 2 20 40 913 43 251S 

Northern Aſs 43, 3 38 of 3 9 41JN || Following Shoulder, Ophiuchus 3 21 25 44027 58 0 NI 

Southern Aſs : a 4 4 48 40 © 3 46jN || Fifth Joint Scorpion's Tail 2 21 40 16019 36 1518 

Northern of preceding in U Gr. Bear] 2 23342 ol4g 40 FN Bright qe in Dragon's Head | 2 24 © 35/74 58 26|N 

Brighteſt in Deck of Ship Argus 2 14 41 24 58 21 S” | | Southern Part Bow, Sagitta 2 1 10 10 I 

Northern of preceding in Gr. Bear| 24 15 29 * 6 161 | Leit Shoulder — v 3 a 8 28 1 3 = - 8 

The Lyon's Head, more Southern 3] 16 47 169 41 AN || Armpit of Sagittary 3 9 42 22} 7 7 5518 

Hydra's Heart 2] 23 23 ©22 24 321S ; | Bright & in Harp I 11 22 18|61 45 21[N} 

* under Ship's Deck 2 23 29 Otg 27 321S Following in Head, Sagittary 3 12 21 44] 1 29 oN 

Northern of , in Lyon's Neck 3 23 38 41.11 © 1 N Peacock 's Eve F ogy I wo - 6 Tx 8 

Southern in the ſame Neck 3] 23 59 24 4 — 20/N | Beak of 3 3 a. 0 3 — o 31 N 

Middle and bright & in ſame Neck 2 2540 5 8 47 27N right of the Eagle I 27 48 24129 19 11]N 

Lyon's Heart, Regulus I! 25 56 20 © 26 38;N ] Fcliowing of ſeveral in Goat's Horn | 3 29 57 21] 6 58 6[N 

1— of the following in Gr. Bea: 2i 26 31 3547 7 26N q Southern in ſame Horn 38 o 8 57] 4 37 27 N 


N. B. Following and preceding Shoulder, Thigh, Leg, &c, 
Signify the Right and Lett Shoulder, Thigh, Leg, &c, 
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The 


ROYAL ASTRONOMER 


— m — — 
I, CATALOGUE of remarkable STarxs, continued, according to HALLEx. | 
* on {| 
Names of Stars, = Longitude, | Latitude, |S Names of Stars, | =| Longitude. | Latitude, 8 
ö * o I Ho 7 TN E o 4 7 1 71N 
Preceding Wing of Crane 21 11 56 35132 50 228 || In Mouth of the Fiſh, Fomalbaut 11 29 54 ol2t 4 54 9 
Northern Wing of Swan 3 12 22 17164 27 144N Tail of the Swan | 2K 1 26 32 59 56 37 N 
Preceding of 2 in Tail of the Goat 3] 17 52 42] 2 31 18/8 In Leg of Aquarius, Scheat 3 4 58 49 11 1748 
At Setting on of Crane's Tail 2] 18 18 53 35 22 468 Head of Hydra , | 2 7 59 064 11 s | 
Preceding Shoulder Aquarius 3 I9 29 23 33 43]N || At the End of the River, Achernar . 11 14 659 19 408 | 
Following in Tail of Goat 3] 29 38 14] 2 32 191S |! Brighteſt in Head of Phænix 2] 11 30 2740 34 10S 
Breaſt of the Swan 3] 20 57 5157 9 20]N || IntheShou, of Pegaſus Wing, Markab, | 2 19 34 13119 24 37j}N 
Southern Wing of the Swan 3] 23 47 $2149 26 21]N || In Thigh of Pegaſus, Scheat 2] 25 27 13131 8 6|N 
Mouth of Pegaſus 3 27 58 32]22 7 16]N || Northern of the Whale's Tail. | n 10 o 41458 
Following Shoulder of Aquarius y "a 29 16110 40 38 [N || Southern of the Whale*s Tail | al 28 38 2'20 46 628 
I. CATALOGUE of rem 


arkable Fix ED STARS, their R. AscNsTtoxSs and DECLinaTions, for the Begin 
of the YEAR 1756, or immediate Us in AsTRONoMY and NavicaTion. From the Connoiſance 


ning 


des Temps, 
publiſhed, in France, by Order of the Academy of Sciences there. 

Names of STARs and d * R. Aſcen. | Names of STArs and|ty,R. Aſcen. ] R. Aſcen, 
MAGNITUDE, accord-j\2 | Time, | Equator, | Declin. IN MAGNITUDE, accord-|\2 — Time, | Equator. Declin. 0 
ing to Bayer. Jauer ing to Bayer. re 

Algenib, Pegaſus + 2 © © 42] © 10 31113 49 37]1N || Wing of the Virgin s 3]12 47 551192 30 2202 16 37/N 

NN Breaſt * 3 © 26 44] 6 42 2155 11 38 [N JI Spike of the Virgin a 7/13 Ig 121198 5 35| 9 52 45} 
bale's Tail 6 2} o 31 14] 7 49 59019 19 4218 zd of the Breaſt of G. Bear C 2013 11 521198 30 34156 12 1808 

Caſſepea's Girdle 7 3 4 42 3 10 32 28159 23 18 N II 3d of the Br. of Gr. Bear| » 2013 35 40/204 28 36050 32 160 

Polar Star a 2) © 43 34] 10 55 2787 59 59g[N || Arfurus a 1114 2 141211 8 15120 27 $6|N 

* Andromeda s Girdle B 2] © 55 $I] 13 59 59134 19 12]N || Southern Scale of Ballance] & 2114 35 1 219 21 18|15 © 436 

Ramn's Ear „ 4| 1 39 46] 25 © 36018 231N || Shoulder of little Bear | 2 2114 49 14/222 55 io[75 9 7IN 

Preceding Horn of Ram. E 3] 1 40 47] 25 16 og 36 23]N || Northern Scale of Ballance 8 2115 1 27/225 58 47] 8 27 548 

Foot of Andromeda. Alam | 20 1 48 43] 27 15 21141 8 47]N Brighteſt of the Crown 4 2 15 21 47|231 4 45127 33 A 

Following Horn of the Ram « 3] 1 53 10] 28 22 <$|22 17 55]N || Brighteſt in Serpent's Neck| « 2075 29 48[233 1117 12 37\N 

Jaw of the Whale 4 2] 2 49 G6] 42 23 15] 43 7 N Northern in Front Scorpion B 2 18 48 39 237 * 52119 6 595 

Head of Meduſa, Agel E 2 2 51 15] 43 5 5039 59 460N || Scorpion's Heart, Antares 4 116 11 50 243 37 22125 52 26 

Brighteſt of Perſeus « 2] 3 6 32] 46 45 40048 58 9N Knee of Serpentarius 4 316 21 4245 56 16010 3 5 

Bull's Eye, Aldebaran 4 1 4 21 14} 65 29 12115 59 53]N || Head of Hercules a 317 © 4455 52 56/14 41 150 

The Goat, Capella « 1] 4 57 53] 74 40 32145 43 JN || Head of Serpentarius | « 2117 20 46/260 54 16012 45 29 

Orion's Foot, Rigel & 15 2 9 75 42 32] 8 30 81S || Preceding in H. of Dragon 6 3116 22 $1261 14 9052 29 20 

Northern Horn of Bull 4 2] 5 10 1| 77 43 7128 22 32]N || Shoulder of Serpentarims (8 3[17 28 33262 51 22] 4 41 25 

Weſt Shoulder of Orion + 2| 5 11 12} 78 © 52] 6 6 21|N || Bright, ofthe H. of Dragon] y 3]17 48 6/267 45 22 51 32 33N 

iſt of Orion's Belt 2 5 18 42] 79 53 31] 0 30 218 Southern Bow of Sagittary| £ 311 5 0271 89 4034 28 13 

2d 2 5 22 58] 8 57 46| 1 22 42]5 || Brighteſt of the Harp, Mega - 1118 25 39]277 10 12138 34 15) 

3d IFA 237 251 ba 7 7 Fol, Shoulder of Sagittary| e 3113 37 14/280 1 go[26 34 305 

Auriga's Stoner 8 2] 5 40 42 85 24 35 Brighteſt in the Eagle 4 2119 35 391294 43 8 14 34\N 

- Eaſtern Shoulder of Orion | a 2| 5 41 2] 85 29 39 Following Horn of Goat 6 2120 13 591301 49 9915 31 595 

Brighteſt Foot of Twins 7 2 6 22 33] 95 54 8 Breaſt of the Suan a 2120 29 451308 16 43144 25 N 

Great Dog, Sirius a 1 6 33 19] 98 36 2 Pre. Shoulder of Aguarius| = 3121 15 131319 40 40 6 37 50 

Northern Head of Twins | , 2| 7 17 47/109 44 51 Mouth of Pegaſus e 3021 28 391323 2 47] 8 46 6x 

Little Dog, Procyon « 2| 7 25 1e]111 37 48 Following in Breaſt of Goat] 3 4121 30 11323 23 8$[17 14 16 

Southern Head of Twi f 2| 7 29 8/712 35 23 Scheat az > 3022 37 571349 25 «&|17 6 475 

Hydra's Heart a 21 9 14 50138 54 6 Southern Fiſh, Fomabaut | a 1122 40 231341 1 42130 54 316 

Lyon's Heart, Regulus « 1] 9 53 441148 50 18 Scheat, Pegaſus 2 2122 48 130342 59 35126 45 48 

The Great Bear 2 2110 45 10/0161 44 4 Markab, Pegaſus « 1]22 48 531343 9 26[13 53 5, 

Ditto * 2110 46 40 162 6 35 Head of Andromeda * 2123 51 541358 Y 40127 44 32 

Breaſt of the Lion © 2111 34 421174 8 58 Fol, the Chair of Cafſiopea | 8 2123 52 211359 4 15157 48 78 

Thigh of the Gr. Bear y 2431 30 57/125 12 59 (> Enquire at Jonctban's Coftee-Houſe, neir the Royal Ex- 

Of the Gr, Bear | T 3112 1 * 180 48 42 change, London, for the Secret Aftronemical Tables from Greemuich- 

1 of the Breaſt of G. Bezr” 3112 41 71190 48 8 Obſervations, (3 printed Sheets) by Mr, Gael Morris. 


—_— 


REeMARX. We are obliged to inſert the foregoing and other foreign alt 
Profeſſors do not publiſh their Obſervations for the Improvement of Aftrons 
that 1we may ſee and taſte the Fruit of their Induſtry. Our late aft 
told, for the Uſe of our Royal Society, quhereby our 
an impenetra le Secret of their Obſervations and 1 


Caille, Miraldi, and others there, for their Accuracy and Improvement ; becauſe 
herein by Foreigners, and theſe Sort of curious and uſeful Productions are now not encour 
given us by our Nosit1ITy, or the RoyaL SocitTy of this Nation, 


Years to come) to improve the Theory of the cœlſtia! Motions, 
| Then we need not ſend our Money abroad fo 


my, and Ben: 


mprovement3) this Nation is 


ronomical Obſervations and Improvements, becauſe eur preſent aſtronom'ci 

1 of this Nation: though they are paid, with the public Mon) 
ronomical Profeſſor, Dr. Edm, Halley, publiſhed an exceilent Ephemerides, d © 
Aſtronomy muſt be then greatly improved. But (by our preſent aſtronomical Profeſſors maki 
obliged to ſend to France for Ephemerides, publiſhed by Al. Nei 
or able aſtronomical Proteſſors ſuffer themſelves to be exce:®* 
ag-d among us, — Whereas if proper Encouragement . 
we would undertake to compute A ROYAL EpyeMERIDEs (for mat 


and to excel/ in Lief 10 5 — Obſervations being, at the ſame Time, allowed u. 
r foreign Manufafture 3 having ſuffi:ient of our oron, 


— 
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La rox of MippLE Tim, between the Times of Forenoon and Afiermon Obſervations of the ſame Height © 
the Sun, (marked by 2hz Clock or Watch) to the correct Noox by the Sun: Correſpondent to the Increaſe or De- 
creaſe of Day, or of Sun's Declination, in that InTexvar: Being the Mr Hob of correſponding ALTITUDES. | 

From Dec. 21, to June 22, NV. F. Days increaſe; therefore Mid- Time, — Equation = Time of correct Noon T ho Sho 

From Tune 22, to Dec. 21, N. S. Days decreaſe z therefore Mid-Time, + Equation == Time of correct Noon XC ?7 4 
N. S. Lat. N. or S. 200 Lat. N. or S. 409 Lat. N. or S. 400 | Lat. N. or 8. 500 Lat. N, or S. 600 of the O 

Dec, Hrs. betw. Obſer | Hours between Obſerv. Hours be! ween Obſerv. Hours between Obſerv. | Hours between Obſery, 
O2. . d J . e 
F. s Seſseſse se Se ec Sec [Sec Sec [Sec Sec Sec Sec [Sec [Sec Sec See Sc c FSec See [Sec Sec Sec |S: c [Sec []Sec [Sec [Sec [Sec Sec |SelSe 
EMFFFFRRHRHFRHHRARRAHAHIHOHAIOFFIOCOICHAF 
:2 | 1; 1 cj of © 312J2jniJnlofl SaaS JO 5h fn Jrolghs 8 
21 | a\ x] 1] 0 4131322265543 fo fo [BIB [6] 6 [rg 4 [17 [13 2 1170 
nenne 1615 [14 4 1372 
19 3 2 2 644332874 5 5 iz [12 fir fro fg ſg] s 18 [17 [16 J15 1413 
18 3 244 3h fo 866 4144 13 2 [rt fro fro | 0 20 [18 [17 116 |15)15 
17 | 4; 30 J 2] 2| 3 915 54438 7e fig [14 13 2 1 17 21 20 19 [17 1276 
16 111449 5544109877 es [14 [13 [r2 [12 23 21 20 18 18077 
15 | 4] 3] 3] 27 Si <}51]4 2 jinJio fg 8] 8] 7 fi7 [16 18 13 jr; [12 24 |22 |21 19 1918 
144 4 3] 76e ss jar frofioſg | 8] 8 18 [17 [16 [14 13 13 26 23 |22 [20 [20019 
131 5 41 3 3 27 l7 eſe; | 5 [ig laz gr frofg lg] 8 Wig [18 7 [15 [14 14 27 [24 [23 j21 [21020 
12 | 84 4 3} 3} 0 717 1616146) 5 3 12 [rr Jar fo [gf 20 % [17 [16 [15 14 28 |25 [23 [22 [2121 
115 444 S res s [114 13 z fix 1010 9 20 [19 [18 [16 [15 15 30 |26 |24 123 22022 
105 - 44 4 3 31 Si 876] 5 14 73 a [12 j121 | 10j10 f[21 [20 18 {17 [16 31 [27 |25 [24 [23j22 
o| $1444 1 $|13}7 [716] 4 4 fr [12 jrs | 2olro 1 [zo [19 [17 [16 — |28 [26 [25 [2324 
8 5} 5141 444| 91 87174 15 14 13 [iz '11 | 11.10 ffz1 [21 [19 18 77 — 28 27 [25 24123 
716] 5} 5 $14] 401 94 SEE 7} 7 | 4 16 14 13 j12 [12 | 1111 22 2 20 118 [17 44 29 [27 26 25024 
6 1 6e 919 83171. 15 15 3 f 2 11 422 22 20 12 117 UU — 2 '2* f27 \2524 
 s|6]1& 5; sJ4lalglgÞ]}5 2 7 % [rs 14 fig 2 [12 1 23 j22 20 19 8 — 29 28 (27 2625 
4| 616} 5! 5 io jg} 9 | 3181 7 [{t7 [15 14 [13 1312 2 23 22 20 19 18 — 130 [29 127 2625 
36 „ess 818] ue [rs fro fre 13 2 [12 23 [22 E1 20 [18 — 130 129 128 27,26 
2 | 61 6: 6{ f 5] 5h joalgitg 18] 8 f[r7 [16 2 14 13 113 [12 [23 [22 fz1 [20 [19 — [30 29 (28 2726 
117 6 7 8 49 110 q 1 918 |j17 |16 15 [14 [14 [13 12 23 22 23 20 [19 — 131 29 |28 [2727 
© 14d uo liese 17 16 lis 14 14 13 713 + 22 \21 lz 120 — 31 29 28 [28˙17 

A. 1 FAN -, hs las 
o9] 7| | © 6] 5} ho bv wh]g ig] 16 115 [14 14 13 13 |= 22 [21 121120 — - [29 28 | 28/27 
1 | 7] 6] e 6; 6j}io fio 10 91519 [(— 16 15 [14 14 13 [13 (— [22 [21 21 120 — E [9 [29 |28[27 
2 | 7| -| :| en Jr 1019319] 9 |— 16 '15 [rg 4 (14 [13 [| [22 [22 '21 [20 — E 330 [29 2827 

3 eee eee 16 15 [i 4 14 13 (— |-- 22 j21 0 — - 30 29 [2827 
476 ©} 6] een t 10 fo [ro | 9 16 15 15 14 14 j13 — . [22 j21 120 — - 30 29 [2928 

$171 71.71 01.7 „ie '20 10 fro fro [— [16 16 [15 i [14 [14 — [- [2 21 20 — | [3 129 [29128 

6 7] | 7 7}; po 10 Þo fro fro | — 15 15 '15 14 4 |- |- 21 [0 — -- E 29 29028 
7 11 71 71 7] 71 7 22 10 fro fro fro |;-- — 16 [16 t15 [14-114 (— | j— [21 [-o — j- 129 [23/27 

$8 |=] 7] 7] 71 7 al Þo '10 [ro ho 10 — - 156 16 [15 [14 [14 | — — {21 z0 — - - [29 2827 
977 g To fie fro fro [— - 16 [15 15 [15 4 — ( kr [0 — — j— 128 28127 
10 [8 8} 7] 77 1-2 10 Þo fro fro — — 16 f; fi [15 4 ( . 0 EE [3 8:7 
11 |-| 7] 71.31.72] 71} [zz e fro [ro [| j— 15 [15 4 4 4 j- | (ig — - -- | 277 
12 — 7] 71] 71 lo {21 ro [ro 10 = 25 [15 $14 114 EEE Efe — |- - — [7]z6 
13 1] 71 71 714 71} 7h ee io fro frog I E 15 [14 [14 [14 [14 j- [- [= {9 — - 626 
14 - [io jo fro | g | g E AE. — - |- | jagzs 
15 — 71 71 71 genes fesseln E 44 $14 [14 hrs fb - 118 — |- |- |- 1-124 
16 —— 6 6 6 6/— — 9e — —3 þ3 z z FFI — F --- 
17e 9198] + — iz z 2 [12 | — . li _ a eee 
18 — -E E- fz hz [2 iz; — —— - — | 

19 —— sss E- ben her 14 r 
20 5s| 5] 5] 5— — 1813817 „EE -e |1o he e þ— [— |— 13 «lh $:45 e . . 
ar |—|—| E222 —-—F]s|9|s{-|- E= "A Wl e AED We bas. 
TITS SMILIES = 4 wy $4 24 14 and nnd ns 2 EEE 
nne 111121—-—— 4144144 fn feta — 15 
221 To find the Clock-Time of the correci Noon, by the Sun, for Latitude of Greenwich 519 300 28”, on 20th Fan. (Q 207 Declination 
South) from O's Altitude obſerved 100 400, at gh 28m 19% Forengon, and again at ab 38m 455 Afternoon, by the ſame Clock or Watch, by which | 
a Clock or Watch is regulated to the Sun's Time ? 
h m 
os 
iſt Obſerv. , 9 28 19— | he a2 
0 Middle-Time found . 12 3 32 
2 31 41 before 12 7 by the ſame Clock or Watch, ſhewn to | Lat. 500. Under zh be- 13 
2d Obſerv., . 2 38 45 fince 12 be faſter than the O, by 2d Diſt, being tween Obſervations a- 
— greater than iſt. | gainſt 209 South Decli- 
Sum * * 5 10 26 Time between Obſervations, nation, Equation at Noon, 
1 2 35 13 
+ Time, iſt Obſerv. 12 Fl 32 Middle-Time, or near Sun's Noon, by the Clock. ———— 
CS Hence the Clock or Watch may be kept going with the S VE SE IR 3 BT SIT OY WR WS” 2. 
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x Ii ini 22 i446 Gf 23 7] x 7] 7-8 x 9] x70 | 127 
2 [2 oſs 1 242 212 132 4] 2 5 14195111 2 9 | 430 | 222 [213 
313 0132122132113 3] 3 4 3 5| $13 713 39203 313 | 3 15 
I alta a d3 20201 [TIS 2 / + 23412 > , 1 4- 4 17 
. — 1 r 4 59 
M9 1 {$14 $4 3 e4af* 316 7} $ 10 6 11 6 136 75 6 21 
7 © 7 71 1 217 117 4 7 | 9 | 7 10 12 14 1 19 2117 
8 818 1 = $2|8 3}8 5 3 6 2 & 7 3 8 11 13 1 128 322 8 23 8 2 
9819 119 121 9519 689 890129 14 1 3232 9 25 | 9 28 
10 8170 1 10 x j1d 2 fo 4 [10 1 7 [io 8 [10 16 [10 13 [10 15 [10 28 [10 20 [10 23 [10 27 [ 5 
1— 1 —— | | ö — ͤ ꝓ1äͤ—Uu—F — 1 — a. — — — —n — 
113111 xn [0n 3 iz 2 71 4 [12 $ 1+ 7 [ir 9 [12 12 frr x3 [2+ 16 [71 29-111 22 [11 25 [1 28 1 32 4 
1 12,-j12 112 112 2 12 4 13 12 7 12 9 12 12 f12 14 [12 17 [12 20 |12 23 |12 27 | 12 30 | 12 34 
132113 2x [13 2 [13 3 [13 4 13 6 [13 8 13 20 [13 12 13 15 [13 18 [13 21 13 25 [213 29 | 13 32 [13 37 
14 £114 144 2 [14 3 [14 4 [14 6 [14 8 4 10 1 13 [14 16 [14 19 [14 22 [14 26 [14 30 | 14 34 14 39 
5 — WEEE ts 6 is $ [15 211 [15 14 [15 17 [15 20 1 24 [15 28 [15 32 [15.3 15 42 
16 816 2x | : 2 j16 3 [36 «5 [16 7 16 9 [16 11 16 14 6 17 [16 21 [16 2 18 29 16 34 | 16 39 | 16 44 2 
17 812 1 "7 2 [17 3 [17 5 [17 7 [17 9 |17 12 [17 15 [17 18 [17 22 [17 26 [17 30 1 5 | 17 41 7 46 
18 „ 18 x j18 2 18 3 8 5 [18 7 [18 10 [18 13 18 16 [18 19 18 23 [18 27 [18 32 [1 17 18 43 18 48 
19 219 x [19 219 3 19 19 7 19 10 19 13 19 16 [19 20 [19 24 [19 28 [19 19 39 | 19 45 [19 57 
40 E 20 1 129 2 [20 4 [20 20 8 120 10 120 14 [20 17 fz 21 [20 25 120 30 [20 35 [20 41 22 47 20 53 
11 _ [22 2 21 2 1 4 22 6 [2z 8 21 11 {21 14 [21 18 [a1 22 [1 26 a1 31 fz 37 {21 43 | 21 49 |21 56 + 
122 5 22 1 422 2 [22 4 [22 6 [22 8 |22 11 22 15 [22 19 (22 23 [22-28 22 33 22 38 [22 45 | 22 52 22 59 
23 £ [53 7 23 223 4 23 623 8 [23 12 [23 15 [23 19 [23 24 [23 29 23 34 [23 40 23 47 | 23 54 [24 2 F 
34 S 134 3.124 2 [24 4 f24 © [24 2 l 32 [24 26 * 4 2 24, 39 124 30 124. 48 $24 49 | 34 50 [25 4 7 
ZIELE 6 28 9 [25 13 [25 16 [25 21 af 26 [25 3x (25 37 125 43 2 51 [25 58 26 6 > 
26 2 26 126 2 26 4 * 7 126 10 26 13 26 17 [26 22 [26 27 [26 332 [26 38 [26 45 [26 53 [27 o [27 9 72 
27 322 2 27 2 127 4 [27 7 27 10.137 13 [27 17 [27 22 [27 28 [27 34 [27 27 47 [27 55 [28 3 [238 12 * 
28 Þ 28 x [28 2 [2 4 |28 7 28 10 |28 14 |28 18 [28 23 28 29 [28 35 28 41 [28 49 28 57 | 29. 29 1 7 
29 29 129 2 129 4 [29 7 [29 12 29 14 129 19 129 24 [29 30 [29 30 [29 43 29 $1 29 $9 | 30 30 1 2 
©. [£22 £2 [8.8127 [2.221233 2 ig EIN BIEYG RelnReg ig igpr? jun 3 
31 31 1 [31 3 31 5 [ 7 i 12 [44 25 35 20 31 26 [31 32 [31 39 27 46 31 54 | 32 3 32 13 | 32 23 ; 
32 32 1 032 3 132 «£ \32 7 32 12 [32 16 132 21 [32 26 j32 33 [32 40 132 48 132 56 33 33 16 [33 27 | 3 
. N. 5 — 25 - : | FEI N Is 
x 4 59. 59 [58 58 5 57 56 36 [ 56 555 [ogg logs} 053] 05 
2 1 59 [ 9 [58 rx 58 57 [556 56 f 56 [ 56 [ 561 56 [55 
3 259 82 59 [2 5882 582 58 2 584 2 2812212342231 72 [257] 257 [25 | 
4 el 359] 359] 359] 3538} 35813580 358 [358358358583 58 |3 59] 359 |4 © bi 
— ENLENETEEDAET ACHEAKLT AED ET ILENCT.NTMOANEMNWIEN EI. * 
+ FI „ 559 [6 of6 t][6 rf 6 46 4 2 
2 5 5 5 59 659] 659 6 59 $99 PIT Pl 17 *17 231741 718 7 6 # 
$8 £] 759|7$9|[ 759] 25901 7298 offi oO 8 als 3138 4138.51 8:7 18 5 | 
g <1 59 508 598 59359 % 0192 34149 519 7] 9 8] 9.20 | 
wzhowſowlowlowlgwſwaoſmwoſo ri ſw ſis - [ww 7 jw'i lier fo: : 
11 3110 59 10 59 10 59 fro 59 fix © Ii ofir x fir 2 fir 3 fri 4 fFrr 6 [rn 8 [11 10 1 12 [11 15 I 
12 010 59 [ir 59 117 59 [1 5g 2 o [12 12 x [12 3 112 4 [12 5 [12 7 12 9 |12 12 | 12 14 12 17 
13 12 59 [12 59 [12 59 [13 o [13 o 13 113 2 [13 3 [13 13 6 [13 8 13 11 |13 13 | 13 16 [13 19 
| 14 3 13 59 [13 59 [13 59 [14 © [14 2 [14 14 2 [14 4 [14 14 7 [4 10 [14 12 [14 15 | 14 19 [142 
oc --N24% ©1908” ©3205 ©3836-0136 23:28808' 4 128 tg <4 1% 6 [15 8 15 1113 15 17 | 15 20 15 24 
16 2116 0 [16 o 16 o + o $16 1 76 2 116 3 [16 5 16 7 16 9 [16 12 [16 15 [16 18 16 22 16 26 
17 82 0 0 o o j17 nx [17 27 4 [17 6 [17 8 [17 10 [17 13 17 16 |17 20 | 17 24 7 2 
18 8 © 118 0 [is of18 o j18 2 8 38 4 [13 6 [18 9 [18 rr [18 14 [18 18 [18 22 | 18 26 |18 30 
19 19 0 [19 o [ig 0 [19 © [19 2 19 1119 5 9 '7 [19 9 [19 12 [19 15 [ig 19 19 23 | 19 28 (19 33 
2 $429 o % 0 o [29 o [2a 2 a0 14 5 [20 8 10 [20 13 [20 17 [20 21 [20 25 [20/30 [20.35 
21 > 43: © j21 ofzi fz 1 j21 2 z 421 6 21 8 [21 11 [21 14 421 18 [21 22 [21 27 [21 32 [13 
22 $122 © [22 O 22 o [22 1 [22 2 [22 422 6 [22 9 [22 12 |22 18 22 19 22 24 22 29 | 22 34 22 49 
218123 © [23 © [23 © 23 123 2 23 4123 7 [23 9 [23 13 23 23 21 [23 25 (23 38 |23 36 [23 4+ 
24 n © [24 © [24 © |a4 2x [24 3 [24 5124 7 [24 10 [24 13 [24 17 [24 22 [24 27 [24 32 | 24 38 [24 45 
(25 v 25 agel - 7 12 25 $5125 25 11 125 14 |25 18 & 23 [25 28 [25 34 | 25 40 [25 47 
1 26 2426 26 026 26 2 3 126 $ 26 8 26 11 [26 15 [26 20 [26 24 [26 30 [26 36 [26 4 (26 5 
27 I o [27 o 27 © [27 2 29 4 2 6 25 9 22 12 [27 16 [27 ar [27 26 [27 32 |27 38 [27 45 7 53 
28 4 28 0 128 o [28 128 2 |28 4 28 628 9 38 13 |28 17 |28 22 28 27 [28 33 28 40 28 47 28 5s 
{29 4% © [29 o [29 129 2 [29 4 [29 739 10 29 14 29 18 29 23 [29 29 29 35 29 42. |29 50 [29 55 
zo, [eſo oſwuſze = za 4 |o 7]zw le wiwſnu ſp 417 [aſp 3 2 
31 37 0 131 1312131 2 [31 4 j3r 8 [32 11 31 15 37 30 [31 26 131 32 [31 38 [31 46 31 54 [37 71 
-r... e 21 132 27 [33 33 liz 4o J32 48 ] 32 57 133.0. 
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206 The ROYAL ASTRONOMER 
* n Fox finding the VAI TIN of the Comryass. —— + n 
| PR UDE of RISING. and S ETI LN G, from EasT-and WzsT. * 
N. F. North or South LaT1Tups of the Pre, correſpondent to N. F. Declination of Sux or STAR. "44 
Declin. : | . " re | , 
— or | 319 f 32% | 330 = 359 | 365 | 379 | 330 | 390 | 40” | 410 | 42” 4 49 | 44 450 
tar. 1 | . n 3 | 8 — | 
ii le le rele VHS 7 © 7 [> 7137 o 7 foe ile / foe ihe tle 7 fo 7 
3 2 | 129] x 31 132 | 2.34] 2 36 138 [1 39 [1 41 431451471 50 5254 rs 
2 2 39 2 42244 [2 46 [2 49 [2 52 2 54 2 57 [3 00 3-4] 3 7] 330 ] 31.4] 315 I 3 22 
3 349 [3523 586 [3 594 24 6404448422426 [431] 4361 44th] 447 
2222342122 16 L722 30 35 | 542 | 546 | 5 52 | 5 58 516 12 
3 6 2.6 14 [6 19 24 | © 29 34 4 [6 46 6 52 [ 9 2 61713 | 721] 729 | 7 37 
6 20 | 7 2 730173617421] 74 7 56 3 8 108188 26834134 8 5 9 
7 = 30 3 26 8 42 8 49 | 8 56 37 911191 9 289 379469 56 ze 6 0 i 10 2 
8 $ 940 | 947 | 9 54 0 2 10 10 10 18 10 27 [ro 36 [10 45 (10 55 [1 6 [11 17 [ 29 [11 41 [it 54 
9 3 10 50 [io 58 6 1 x5 [11 24 [11 33 [11 42 [1 53 12 3 [12 14 [12 26 [12 39 [12 52 [13 5 [13 20 
10 2112 1.112 g'f 12 18 {x2 28 |12 37 [12 48 [12 58 [13 9 [13 21 [13 34 [13 47 [14 © [14 15 [14 30 [14 46 
is 3413 11 [13 21 | 13 31 [13 41 [13 51 [14 2 | 14 14 [14 27 [14 40 [14 53 [15 8 [x5 23 [15 38 [15 55 [16 13 
12 „ [14 22 |14 32 [14 43 | 14 54 r5 5 115 18 15 30 [15 44 [15 58 [16 13 [16 28 [16 45 17 2 17 20 [17 40 
13 215 33 [15 44 [15 55 [16 7 16 20 |16 33 [16 47 [17 x [17 17 [17 33 [17 50 [28 8 [18 2618 469 7 
114 3 16 44 16 55 [17 17 21 % 34 [17 48 [18 3 [18 19 [18 36 [18 53 [19 11 19 31 19 51 [20 12 [20 34 
15 $17 55 i 7 118 20 | 18 34 [18 49 [19 4 920 9 37 9 55 [20 14 20 33 20 54 [21 16 [21 38 fz2 2; 
16 19 6 19 19 |19 33 | 19 48 [20 4 [20 20 [20 37 [20 55 [21 14 [21 34 j21 5s 22 17 [22 41 [23 5 [23 31 
17 x [20 17 [20 31 [20 46 [2r 2 at 19 [21 36 [a1 54 2 14 [22 34 [22 55 j23 18 [23 42 [24 6 [24 33 [25 1 
18 4 27 28 421 44 |22 © 22 16 [22 34 [22 53 [23 12 (23 32 [23 54 [24 17 [4 41 [25 6 25 32 [26 1 [26 31 
19 822 40 [22 56 23 13 [23 31 [23 50 24 9 [24 30 24 52 [25 15 [25 39 [26 4 [26 31 [26 59 27 29 [28 1 
20 823 52 [24 9 24.22 [24 46 [25 6 25 26 [25 48 [26 11 [26 36 7 1 {27 28 [zz 57 [28 27 [28 59 [29 32 
21 », 25 4 125 22 [25 41 [26 1 [26 22 [26 44 27 7 27 31 127 57 128 24 j28 53 29 23 129 55 [30 29 [31 4 
22 U [26 16 [26 35 [26 55 [27 16 [27 38 [28 1 [28 26 [28 52 [29 19 29 47 30 18 30 50 [31 24 [31 59 [32 37 
23 8 [27 29 [27 49 [28 10 [28 32 22 55 129 19 [29 45 30 12 [30 47 [31 11 131 43 [32 17 [32 53 [33 31 134 11 
24 2125 42 [29 3 129 25 129 48 [30 12 130 33 131 5 131 34 132 4 132 36 33 10 133 46 [34 24 [35 3 135 46 
25 [29 55 [30 17 [3040 31 4 431 30 [31 57 131 25 [32 56 [33 28 [34 1 34 37 13s 15 135 55 36 37.137 22 
| 26 E 31 8 [31 31 [31 55 | 32 21 [32 48 [33 16 33 40 [34 18 134 52 [35 27 430 5 35 +5 37 28 |38 12 39 © 
27 4.13% 22 132 46 [33 11 [33 38 [34 6 [34 36 135 8 135 41 136 17 [36 54 37 34 [38 16 [39 1139 48 [40 39 
23 £133 36 [34 2 |34 28 [34 56 [35 26 [35 57 [36 30 [37 5 [37 4 [38 22 39 4 139 48 [%% 35 [41 26 [42 19 
29 34 50 35 1635 4436 14 30 45 37 18 137 53 138 30 [39 9 [39 51 49 35 [41 22 [42 11 143 5 [44 2 
30 136 5 136 32 [37 2 137 33 [33 38 40 [39 17 [39 56 4 37 [41 20 42 7 142 57 [43 49 [44 45 [45 46 ; 
31 [Þ37 20 [37 49 38 20 [38 5239 26 [40 3 [40 41 J4r 22 42 5 [42 5 43 40 [44 33 [45.28 [46 28 47 32 
32 38 36 6 130 38 40 48 44 24 16 
; N. S. | 
IE | 51 | 0 51 0 51 o o 51 © o o 53 
2 a2 nasa Is 3a ls ges 6] & 7a snes z 4 23 2 14 | 2 16 2 18 
3 3312343153739 321] 323] 326] 328't 331 | 334] 337 | 340 | 3 43 
 40]421|423] 4251] 423'1.430 [433436439 [443446450 4544585 3] 5 7 
Sul S33 S34 | 537 [S542 | 544 $48 | 552 | 556] 6 of 6 5 6 10 [15 | 621] 627 | 6 33 
6 64z [645] 649 6 53] 657 [7 20 7 7] 722 [718] 724] 7390 | 7301743 |7 50 | 7 58 
7 5 7 51 7 5618 © 5 8 11 [8x6] 822] 828 | 835 | $42 [8 49 [8 579 5 [9 14 | 9 23 
f 8 171919 219 12149 1 9241931938 945 ] 9 53 [wo x 0 9 [10 18 [10 28 10 38 [10 48 
9 511 12 1 18 [10 24 J 37 10 38 1 45 [10 53 [ 1 1 10 [11 20 [ir 29 [it 40 [ir % [12 2 12 14 
Þ 10 Zu 2z ſir 29 [xx 36 [xx 43 [1 51 [12 o 12 12 18 [12 28 [82 39 [12 49 [13 113 13 [13 26 13 40 
1 11 2 12 32 [12 40 [12 48 [12 56 [13 5 [13 14 [13 24 | 13 35 [13 46 [13 58 [14 10 [14 23 [14 36 [14 51 15 6 
112213 42 (13 51 4 © 414 9 | 14 19 4 29 [14 41 | 14 52 [5 4 [15 47 [15 30 [15 45 6 © [16 6 [16 33 
18 ie £1 i nd i ond of bes 15 33 [15 44 [15 56 | 16 9 [16 22 [16 36 [1651 [177 [7 23 [x7 47 [17 53 
14 3 16 4 [16 14 {16 24 J16 35 [16 47 [17 ©o [17 13 | 17 27 [17 41 / 56 [18 12 [18 29 [18 47 [19 6 (19 26 
16 7, [17 74 (2 25 [17 37 117 49 [18 2 [18 15 [18 29 | 18 44 [19 o [19 16 [19 34 [19 52 20 12 [20 32 [20 54 
16 18 25 |18 37 [18 49 [79 2 |19 16 [19 30 |19 46 [20 = |20 19 206 36 20 55 [21 15 [21 36 [21 58 [22 22 
17 819 36 |xg 49 [20 2 [20 16 [20 31 [20 46 [21 2 [31 20 [21 38 [21 57 [22.17 2 39 [23 1 [23 25 [23 50 
18 320 47 [21 1 [21 15 [21 30 [21 46 [22 2 |22 20 | 22 38 [22 57 [23 18 [23 41 24 3 [24 27 [24 52 [25 19 
19 g 21 59 [22 13 faz 28 [22:44 123 1 [23 18 [23:37 [23 57 [24 17 [24 39 [25 3 [25 27 [25 53 (26 20 [26 49 
20 £ 123 10 [23 25 [23 41 [23 58 24 16 [24 35 124 55 | 25 16 |25 38 26 x 126-26 [26 52 [27 19 [27 48 28 19 
21 >>[24 22 [24 38 [24 55 [25 13 |25 32 [25 52 |26 13 | 26 35 20 58 [27 23 |27 49 [8 17 [28 46 29 27 29 50 
22 & [25 34 [25 51 26 9 [26 28 [26 48 [27 9 [27 31 ]27 55 128 20 28 46 |29 14 [29 43 30 14 0 47 31 22 
23 8 26 46 [27 4 [27 23|27 43 [28 4 |23 26 |28 50 | 29 15 29 41 30 9 [3o 38 [31 9 [31 42 [32 / 32 54 
24 827 58 [28 17 [28 37 [28 53 [29 20 [29 44 [30 93% 35 [31 3 31 33 3 4 [32 37 [33 12 34 49 [34 28 
25 $ 29 10 [29 30 [29 52 130 14 130 38 [31 3 [3129 | 32 56 32 26 [32 57 [33 30 134 5 [34 42 [35 21 36 3 
| 2* £139 23 [39 44 [3r 731 30 [31 55 [32 2x [32 49 [33 18 [33 49 [34 22 [34 57 [35 33 [39 24 36 54 [37 38 
27 £132 39 131 53 132 22 132 47 133 13 133 49 134 9 [34 % [35 13 [3547 [3% 24 [37 '3 137 44 [33 28 |39 25 
28 2132 52 133 23 133 37 [34 3 134 3x 135 © [35 31 | 36 3 [36 37 32 14 [37 53 [3s 34 [39 17 40 4 [40 53 
29 134 3 134 25 134 54 [35 22 135 50 [36 20 [36 52 | 37 2638 338 4r 3 2 4 5149 52 [4r 41 [42 33 
. 3528 [3543 [3h no [36 39 . 15 |38 51 [39 29 [40 10 [40 53 [41 3 142 27 [43 19 [4415 
3r- . [36 32 36 59 137.27 | 37 57 | 38 29.139 230 38 | 40 16 [40 56 [41 39 42 24 [43 13 [44 445 0 [4559 
| 32 137 47 138 15 133 45 139 16 139 49 lgo 25 14s 2 [41 42 142 24 [43 9 [43 57 [44 48 [45 43 [46 42 147 45 


T Zinc db i: 


AA EXE TC EB EBHARCE.. 
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and NAVIGATOR: 
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207 
15 For findin che LETS ATION It? the Compare. BE wW | 
—_ — -r UDE ot RISING a T SETTING. rom EAsT and Wes rt. l 85 
NF. 5. North or South LTT UD or the 'Pracr, === to N. F. Declination of Sun or STAR. N 
Dec. | | 
Oer] 469 47 | 489 | 499 | 50% | 510 J sz J 53% | 549 J 55% f 560 | 579 | 589 | 590 | Goo 
| If, o / 3 T7 3 @: _# o 7 1 o „ o 7 WY 3 4 98 4 o 7 
1% 2 0 [2 212 52 812 12 [215 [218 [2 222 26 2 30 [2 35 | 2 40 14 2 50 | 2 56 
|- [3-5 P3320 ]335 „ „% f 2% 
3 23129 3 5 $ 11 | 4 1 5 26 5 34 | 542 | 5 51 0 6 10 6 20 6 326 446 56 
14415 2735543 [277588 4 8 26 8 48 57 
52 7 46 7 55 35 $15 | $826 [8 388 509 39169 319 46 10 2 | 1o 20 [10 39 10 59 
1 9 137 9 249 35 [9 47 [10 © [10 14 10 28 J 43 [10 59 [11 16 [11 33 11 54 [12 15 [12 37 13 1 
2110 40 110 52 [11 6 [11 20 [11 35 fir 50 12 7 12 24 [12 43 [13 3 [13 24 13 46 14 11 14 36 is 4 
15 12 7 [12 22 [12 37 [iz 52 [13 9 13 27 [13 46 [14 6 4 27 4 50 |15 14 |15 39 [16 7 |16 36 [17 8 
93 [13 35 [13 5x 4 8 |14 26 [14 45 [15 5 [15 26 [15 48 |16 22 [16 37 [17 4 [17 33 118 4|18 37 | 19 12 
103 [15 3 [15 21 [15 39 115 59 16 20 [16 42 [17 6 [17 31 [17 57 [18 26 [18 56 19 2 20 2 | 20 39 | 21 19 | 
115 116 Tx 16 51 17 11 17 3 17 56 118 21 | 18 47 | 19 14 19 43 20 14 20 48 21 22 |22 1 |22 42 23 26 
18 0 is 21 18 44 [19 19 33 |19 59 |20 28 [20 58 [21 30 [22 4 122 41 [23 20 [24 2 [24 47 | 25 36 
19 29 19 52 [20 16 20 42 [21 10 [21 39 [22 10 [22 43 |23 18 23 55 124 35 |25 18 26 4 |26 53 | 27 47 
20 58 [22 23 [21 50 [22 18 [22 48 |23 19 |23 53 |24 29 [25 7 |25 47 [26 31 |27 18 28 $8 | 29 230 © 
22 28 [22 55 [23 24 [23 54 |24 26 [25 1 [25 37 |26 16 26 57 [27 41 [28 28 29 19 30 13 | 31 12 | 432 16 
23 59 124 28 |24 58 |25 31 [26 6 [26 43 27 22 |28 4 |28 47 29 36 |30 27 |31 22 | 32 21 | 33 25 | 34 34 
25 30 [26 14126 34 [27 9 |27 46 [28 26 [29 8 [29 53 30 4r [31 32 |32 27 33 27 | 34 31 | 35 41 | 36 56 
27 2 [27 35 [28 10 |28 48 29 28 30 10 [30 55 [31 43 |32 35 133 31 134 30 35 34 | 36 34 | 37 59 | 39 22 
8 35 29 10 29 4830 28 [31 10 |31 56 32 44 33 30 | 34 31 135 31 136 35 [37 45 | 39 0 | 40 22 41 51 
39 46 [31 26 |32 8 132 54 [33 43 [34 34 [35 39 | 36 29 [37 34 [35 43 139 55 [41 19 | 42 49 | 44 27 
31 42 |32 22 [33 33 5x [34 39 |35 31 136 27 32 26 38 30 139 39 [49 54 [42 15 [43 43 [4520 [47 8 | 
33 18 [34 © 134 46 |35 34 36 26 37 21 138 21 [39 2440 33 [41 48 143 8 [44 36 | 46 12 | 47 58 | 49 56 
34 54 [35 39 [36 28 | 37 19 |38 14 |39 14 [40 17 [41 25 42 39 [43 59 [45 27 [47 2 | 48 47 | 50 44 | 52 54 
36 31 37 20 38 11 139 6 [40 5 [41 42 16 [43 29 [44 49 [46 16 [47 50 49 34 | 51 29 53 35 56 4 
38 10 32 2 139 56 |40 55 [41 57 [43 5 [44 18 [45 37 [47 3 148 36 150 19 |52 13 | 54 20 | 56 44 | 59 28 
39 53 [40 45 [41 43 [42 46 [43 53 45 46 23 [47 48 [49 21 [51 2 [52 55 [ss 1 | 57 22 | 60 4 | 63 14 
41 33 $42 32 143 32 [44 39 [45 59 47 48 3250 4 |51 44 [53 36 [55 40 |57 59 | 60 39 |63 46 | 67 32 
43 16 [44 13 145 24 146 35 [47 52 49 15 50 46 [52 25 [54 15 [56 17 85 35 8 12 64 16 |67 59 | 72 46 
2 [46 8 147 18 [48 34 [49 56 51 2653 4 [54 53 |56 53 [59 9 [61 44 |64 45 | 68 24 | 73 6 | 8 20 
46 50 [48 © 49 15 152 37 [52 5 53 43 155 30 [57 29 [<9 43 62 16 [65 14 |68 49 | 73 2680 31 
48 42 [49 56 [51 16 [52 44 [54 20 56 5 58 3 6 15 92 45 [65 41 69 12 73 45 | 80 42 | 
o 35 ter 54 [53 21 154 56 {56 40 58 36 | 60 a6 [63 14 166 7 69 35 174 2 E 53 | 
| 
o £3 [0 53 J 0 54 24128 5 o 57 | o 58 5 EE » oils 6 
2 20 | 222 | 2 24 | 2 26 | 2 2 2 82 12 26 | 3 37 2 40 | 2 4 2 47 | 2 51 2 55 = 8 
3463 50 3 54 3584 24 64 [47 [422428434441 | 449 | 456] 5 4 
He 18 23| $529 | 535] 542 | 549] 557 6 51633} 622] 632 | 642 | 653] 7 5 
39 46 $317 117 97 1B1}727 1737 zz [28810 [8 22 [8 36 | 851] g 6 
8 6 8148238 338 438 54% 5] 917 |930 1944] 9538 10 14 10 30 1 487 
9 32 | 9 43 | 9 53 0 5 10 17 0 30 10 43 l 58 |11 13 1 29 [11 47 12 12 25 | 12 46 | 13 9 
10 59 [11 11 [11 24 1 37 1 51 12 6 |12 22 [12 39 12 56 [13 15 [13 36 [13 5 14 21 | 14 46 | 15 12 
12 27 [12 40 |12 55 [13 10 |13 26 [13 43 [14 1]14 20 |14 40 18 2 15 25 [5 50 16 17 | 16 45 | 17 16 
13 54 [14 9 114-26 14 43 [15 1 [15 20 15 40 [16 2 16 25 [16 49 / 16 [17 44 | 18 14 | 18 46 | 19 20 
22 |15 39 15 57 16 16 10 36 |16 58 |17 20 [17 44 |18 10 [18 37 9 7 |19 38 | 20 12 20 47 21 26 | 
10 50 117 9 117 29 [17 50 |18 12. 18 36 19 1 [19 27 | 19 56 [20 27 [20 59-121 33 | 22 11 | 22 51 23 34 
[18 19 | 18 39 [19 1 19 2419 48 [20 14 120 42 21 11 [21 43 faz 16 [22 52 [23 30 | 24 12 | 24 55 | 25 42 
19 4% [20 10 120 34 20 59 |21 25 [21 54 |22 24 [22 56 |23 30 [24 8 [24 46 [25 28 | 26 r3 [27 2 | 27 53. 
21 17 [21 41 [22 7 {22 34 |23 3 |23 34 24 7 [24 42 |25 19 |25 25 59 [26 42 22 27 | 28 16 29 9 | 40 6 
24 47 [23 13 [23 41 24 10 |24 42 1 85 25 50 126 28 22 8 [27 52 [28 38 29 2830 21 [3119332 21 
24 17 [24 45 |25 15 25 47 [26 21 1 35 28 16 28 59 [29 46 30 36 [31 30 | 32 28 [33 3134 39 
25 48 126 18 126 5% ,27 24 |28 128 39 28 20 30 5 30 52 [3142 32 36 133 35 | 34 38 35 46 37 of 
27 39 [27 52 128 2629 32% 42 [30.22 3J 7 [3155 |32 45 [33 49 [34 38 [3542 | 36 50 | 38 4 39 25 
20 52 [:9 26 [30 3 130 42 [31.24 132 8 |32 56 [33 47 [34 41 [35 49 [35 43 [37 5: [39 5 [ 26 41 55 
30 25 131 31 41 12 7 23 33 7 33, 55 34. 46 135 35 40 36 39 137 42 [33 50 [40 4 | 41 24 | 42 $2 | 44 29 
31 59 132 26 [33 29 34'52 [35 43 36 38 137 36 38 39 [39 47 [41 © [42-20 | 43 47 | 45 23 | 47 9 
33 34 [34 % 0'\35 48 3e 3 [37 33 38 31 39 34 40 42 4155 43 24 [44 42 | 46 16 48 © | 49 57 
35 19 135 54 „ 42 77 32 38 26 |39 24 4% 27 [41 34 |42 47 45 32 147 6 48 49 | 50 44 | 52 53 
39 47 137 34 135 25 39 15 147 16 141 18 '42 25 [43 37 |44 56 [46 21 147 54 [49 37 | 51 30 [53.37 | 56 1 
38-25 39 15 4% 9 41 7 |4z 8 143 15 44 26 |45 44 [47 8 [48 41 22 [52 14 | 54 20 | 56 41 9 23 
40 5 [42 53 141 55 [42 57 44 3 145 14 |46 31 [47 57 49 26 [51 652 57 [55 1 $7 20 0 83 71 
41 49 142 43 43 44 44 49 46 4% 16 48 39 5% 9 51 48 53 38 55 40 57 58 35 | 63 29 67 21 | 
43 32 144 39 |45.35, [46 45 48 0 149 22 |50 31 [52 30 18 56 18 33 34 jor 9 64 10 | 67 48 | 72 28 
45 15 40 19 [27 28 [48 43 |50_ 4 |5t 32 |53 9 54 56 |56 55 59 9 |61 41 [64 39 | 68 14 | 72 49 
2 2 A 11 149 25 [% 45 52 2-153 48 52 33 [57 3! EZA 9 42 162 13 13 |bs 8 39 | 73 9 | 
(4% 52 50 5 gl 25 | 52 51 | 54 25 | 56 9 15 5s [60 15 62 43 65 35 | bg 3173 2 — 
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| II. - ATA 50 117 of * mir — TXED. A 2 With EY Numb r, If "7 Aſcen On, * dation or F 
= -——— January 4 4 and annual Variation from thence. — Dz La CAILLER. . 
Nesse bent Nane, re n Ala] e 
Nokruzun STars NAuz | Right Aſcen. R. Aſcen.] Var. ination | Var, 
Ne Anvp | 7 95 2. is Dogroed, lin Time. North. [- ? 
I Places in their CONSTELLATIONS. 5 ol BOT. H. N 8. |*7TTÞT7 
in I „ if ; | cant | Bar | 
1 Extreme of the Wing of Pegaſus y| 2] © 5535] © © 24] 3,08 [13 47 36,3]20,04 
| 2 | Shoulder of Andromeda >| 3] 6 30 15,0] © 26 1] 3.1629 29 18,3 0,01 ; 
3 | Breaſt of Ca/fopia « | 3] 6 37 4.8] 0 26 28] 3.30155 9 37,920,00 5 
4 | Waiſt of Caffopea y | 3] 10 27 14,2] © 41 49] 3-49159 21 19,2119,70 5 
5_| Polar Star e e OT 4 2, 5 
6 | Waiſt of Andromeda © TT" @| al 13 57 36] 0 55 48] 3-29 34 37 1597 [19.43 $ 
7 | Knee of Ca/ſopea 3 | 3] 7 25 145] 2 9 41] 3-71158 55 27,1119,07 5 
8 | Leg of Caſtopea ; « | 3] 24 10 22,9] 1 36 42] 41362 25 20,6 18,2) 5 
9 [Preceding of the Northern Triangle « | 4| 24 43 28,0] 1 38 54] 349128 20 59,3118,19 6 
10 | Middle of Two, at the Ear of the Ram y | 41_24 57 46,3] 1 39 $1] 3-27 [18 3 34.018,10 L 
11 | Preceding Horn of the Kam 8 | 3] 25 13 47] 1 42 $2 161 19 34 3418,12 6 
12 | Foot of Andromeda y | 2| 27 9 56,5 1 48 40] 3,61]4t 7 0511782 6 
13 | Node of the Fiſhes 4 | 3] 27 17 7,0] 149 8 3,09] 1 32 50,2), 80 6 
14 | Following Horn of the Ram 23 28 17 $590] 1 53 8] 334122 16 9,6[17,63 6 
15 | Northern of the Triangle _ 8 | 4] 28 4i 15-6] 1 54 45]_3-48133 47 28,2 17,56 E 
16 J Southern of the Triangle y | 4] 39 33 % 2 2 32] 3,5232 40 37,7|17,22 8 
17 | Following in the halb Cheek yr | 3] 37 35 34% 2 30 22] 3,12] 2 10 10,5|15,87 6 
18 | Northern in the Flower de Luce 41 38 16 , 2 33 4| 3,5328 11 26,3]15,7; 61 
19 | Southern in the Flower de Luce 41 38 49 39.5 2 35 19 3.5026 12 44,4|[15,61 70 
| 20 | Shoulder of Per/exs 5 | »| 3] 41 42 55-6]_2 40 52] 4-24 |52 30 13.801496 Wes 
| 21 [aw of the M hale a | 2] 42 18 33,6] 2 49 14] 313] 3 5 32,0114,81 7. 
22 | Head of Meduſa B | 2] 43 O 46] 2 52 of 3,8439 58 17,1464 6 
23 | Bright Star of Perſeus 4 | 2| 46 39 225] 3 © 37] 1948 56 46,6113,74 | 74 
| 24 | Thigh of Perſew > | 3] 51 218 33,3] 3 25 14] 417 |46 57 4%,0|12,52 7: 
| 25 |Brighteſt of the Pleiades 92 » | 3]_53.10_1,6]_3 32 4% 8 2318 35˙81201 LE 
I 26 | Extreme of the Foot of Perſeus & 1 3] 54 37 4,0] 3 38 28] 37231 7 2,11, 0 * 
27 | Knee of Perſeus « | 3] 55 17 24,1] 3 41 10 3:94138 15 41,6|11,41 7 
| 28 | Firſt of the Hyades y | 3| 61 23 56,2] 4 5 36 3.39 5 o 6,8 9,59 50 
| 29 Second of the Hyades 3 | 4| 62 8 17,3] 4 8 33] 3.4416 56 2,8 9,35 80 
_30 | Northern Eye of the B.,, « |_3]_63 39 424|.4 14 31_3-48 [18 36 13,7] 8.93 . 
31 | Southern Eye of the Bull. Aldebaran @ | 1] ©5 24 40] 4 21 30} 34315 59 3,2] 533 * 
32 | Goat | @ | 1] 74 33 56,6 4 58 16] 449145 42 36,7] 5133 5 
g 33 Northern Horn of the Bull 8 | 21 77. $7 27,*1| $ 30 30 3,78 28 22 6,2 429 g 
34 | Weſtern Shoulder of Orioz y | 2] 77 56 2,2] 5 11 44| 3.226 5 55,7 419 1 
35 Southern Horn of the Bull 6: & | 3]_$9. 49 42-9]_5 22 43 3-58 [20 57 52,7 | 3-24 5 
36 Shoulder of the Coachm amn 8 | 31 85 17 57,8] $5 41 12] 4,44 [44 53 16,5 1,64] 89 
37 | Eaſtern Shoulder of Orien & | 1] 85 24 46,2] 5 41 39 3-25| 7 20 10,6 1,60 8 
38 | Hand of the Coachmar s | 3] 85 4% 8.5 5 42 41] 408137 9 51,6] 1,51 90 
| 39 | Foot of Cafer n | 4] 89 56 36,3 5 59 48] 3.6321 33 155 | 0,02 91 
40 | Foot of Pellux, the brighteſt w | 4] 91 58 250] 6 7 54] 3.63 |22 30 99% 9,07 92 
| 41 | Bright Star in the Foot of Poſlax e | 3| 95 48 847 © 23 16] 3,48 110 35 16,9] 202 94 
42 | Knee of Cafor I e« | 3] 97 8 9.0 6 28 33] 371 |25 21 9,4| 249 95 
| 43 Knee of Pollux | 1 : | 3102 18 49,4] 6 49 15| 3,58 [29 54 451 | 427 90 
44 | Thigh of Pollux | 31106 17 26,4] 7 5 1o| 3,61 |22 5 8,5 | 5,01 — 
| 45 | Neck of the Lin: D g - 8 | 31108 23-465 | 7 13 35| 327 8 46 20.2632 96 
46 bright Star in the Head of Cafor * 2109 39 2,7 18 36 3,87 [32 24 34-5 | 073 99 
47 | Brighteſt in the Litile Dog, Procyon & | 1|111 32 59,4} 7 26 12| 3,21| 5 50 42,5] 7533 100 
48 | Head of Pollux 8 2112 29 45,6| 7 29 50 375 [23 36 22,5| 7,00 101 
49 Southern Foot of the Crab 84420 44 . 43] 8 2 56 3,159 56 7, ol = 
FETT 
Dre 9 | 41127 30. 43,4] 8 30 27} 3-44: 19 3 22,0 [12:22 
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Eminent FIXED STARS: With their Number, Right Aſcen 
nal Variation from thence. 


N 


January 1, 1750, and ann 
 NorTHERN STARS Names, 


E Ax o 
Places in their C 


ONSTELLAT 


"THE 


Northern in the Foot of the Great Bear 


Claw of the Crab 


Precedin 
Foot of the Lion 


Southern in the Foot of the Great Bear 
Knee of the Great Bear 


Eye of the Lion 

orthern of the Head of the Lion 
Southern in the Neck of the Lion 
Heart of the Lion. 
Northern in the Neck of the Lion 


_— 


Regulus 


Thigh of the Lion 


Following in the Neck of the Lion 
In the Belly of the Lion 

Southern in the q of the Great Bear 
Northern following in the Great Bear 


Back of the Lion 
Tail of the Lion 


Northern Wing of the Virgin 
Southern following in the Q 0 
Laſt in the Q of the Great Bear 


11 


f the Gr. Bear 


-outhern Wing of the Vrin 


Firſt of the Tail of the Great Bear 

| Foregoing in the Waiſt of the Virgin 
The brighteſt under the Great Bear 
Northern Wing of the Virgin 


Middle of the Tail of the Great Bear 
Following in the Waiſt of the Virgin 
Extremity of the Tail of the Great Bear 
Preceding Thigh of the Cowherd, or Clown 
Extremity of the Dragon's Tail 


Brighteſt of the Clown. 
Preceding Shoulder of the Clown 
Following Foot of the Clown 
Following Thigh of the Clown 
Preceding in © of the Little Bear 


Ardeturus 


Head of the Clown, or Cowherd 


Following Shoulder of the Clown 
Preceding in the laſt Joint of the Dragon 
Following in © of the Little Bear 
Preceding in Neck of the Serpent 


Brighteſt in the Crown 


Brighteſt in the Neck of the Serpent 
Southern in the Neck of the Serpent 
Following the brighteſt of the Serpent 
Following of Southern in Serpent's Neck 


Following in the laſt Joint of the Dragon 
Preceding Arm of Hercules 
Preceding Shoulder of Hercules 
Laſt Joint of the Dragon 


Foregoing in the Side of Hercules 


| Loins of Hercules 
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1 Right Aſcen. 
in Degrees. 


9 


oy 234? 


131 
138 


141 


130 29 7.9 
130 32 21,3 


36 28,0 


59 392 
56 46,0 


142 


148 
148 
150 


54 6,0 


144 37 21,0 


24 538 
45 26,0 
40 55,0 


151 


161 
162 
165 


32 6,1 


154 54 20,0 


38 26,5 


9 45•1 
11 27,2 


174 


175 
180 


165 16 13,1 
174 4 1744 


25 5,0 
8 771 
43 473 


181 
190 
190 
191 


46 48,1 
44 56 
45 18,1 
4 20,0 


192 25 51,8 


198 
200 
204 
205 
209 


26 53,8 
29 37,0 
24 58,6 
41 34! 
24 28,7 


211 
215 


217 
218 


4 1,0 


29 55˙5 
18 14.6 


32 15,8 


222 55 42, 3 


R. Aſcen. 


in Time. 


H. M. 8. 


41 57 
42 

8 46 26 
9 15 59 
9 27 47 
9 31 36 
9 38 29 
9 53 40 
955 2 
10 2 44 


Ann, 


Var, 
+ 
8. 


4,25 
3731 
4,20 
4,22 


3,24 


3»45 
3447 
3-31 
3,24 


3.34 [24.3 


lo 6 o 3,31 


n 
10 46 34 
10 48 3 
11 0 46 
11 1 

11 36 — 
11 37 40 


11 40 32 
I2 2 55 


3 
12 42 56 


12 43 1 


12 44 17 
12 49 43 


13 13 48 


13 21 58 
13 37 40 
13 42 46 
13 57 38 
14 416 
14 22 © 
14 29 13 
I4 34 9 
14 51 43 


3,18 
375 


223 


230 
230 


8 o,o 


226 23 12,5 
229 51 251 


19 58,5 


43 90 


232 
233 
234 
236 


231 1 40,2 


59 39.8 


39 52,0 


35 39,2 
13 52,5 


239 
242 
245 
247 


18 37,2 
43 30,8 


244 52 29,7 


9 46,9 
58 6,2 


248 34 59,0. 


14 52 32 
18 38 93 
15 19 24 
15 21 20 


Is 22 53 7 


15 24 7 
15 31 59 
15 34 39] 
Is 38 22 
15 44 55 
15 57 14 
16 10 54 
16 19 30 
16 20 39 


16 31 52 


16 34 20 
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III. A CATALOGUE of Eminent FIXED STARS : With their Number, Right Aſcenſion, Declination for] 
Dre Farnary 1, 1750, and annual Variation from thence. 2 


* I Ann. 


r 


Ann. 


22 31 18] 2,8928 55 14,5 18,55 oh 
342 30 49,9 |22 50 27] 2,72 [40 59 22,0 [19.12 
342 55 1495 22 51 41] 2,89 [26 43 5%7 [19 | 
343 4 573|22 52 20] 2,99 [13 51 56,0 [1911] D 
352 19 22,123 29 17] 2,31 19,86 15 
358 52 44-1[23 55 31] 3,0627 42 32,1 | 2094 [- 
by 358 $9 41-4123 55 59] 3-04]57 46 7,0| 20.04) 


147|Ring of the Chain of Ardromeda 
148] Thigh of Pega/us 3 

149 Wing of Pegaſus "T1720 

150|Following Foot of Cephtus | 

151] Head of Azdromeda 

152|Chair of Cafſiopes _ 


| © ws [Right Aſcen. R. Aſcen.| Var. Declination Var. 
| No, G een Nauza, 92 2 in Degrees. | in Time.. North. _— 
| Places in their CONSTELLATIONS. |? HN erer 
——FH1r WARE 254 6 e . 
103 Followiog in the Side of Hercules 131252 40 52,2 [16 50 43] 2,29 [31 18 41,6 5,96 
104 Head of Hercules & | 2[255 48 49,2 [17 3 15] 2,74 [14 41 445 | 491| | 
| 105 [Following Shoulder of Hercules F | 3]256 26 36,4 [17 5 46] 2,47 [25 9 4,7 | 469 
106]ULead of Ophinchus 421260 50 5,3 [17 23 20] 2,78 [12 45 47,9] 317 | 
107|Eye of the Dragon B | 3261 12 6,8 [17 24 48] 1,36 32 29 44,5 | 3,06 1 
108 [Northern in Shoulder of Ophiuchus B | 3]262 46 55,0 [17 31 BÞ 2,97 | 4 41 40,6 2,52 
{ 109|Southern in Shoulder of Ophiuchus 731263 50 35,2 [/ 35 22] 3,01 2 49 28,3| 2,15 
110 Elbow of Hercules 244264 10 9,5 [17 36 41] 2,38 [27 53 3.9 2,03 
111] Knee of Hercules 8 | 31266 55 25,6 [17 47 42] 2,06 [37 17 56,4| 1,08} 
| 112]Head of the Dragon 4.4 y | 31267 42 3,0 [17 50 48} 2,21 31 31 37,9 | 0,80 
—— — —_— r 
113 Brighteſt in the Harp | "a | 11277 7 7,0118 28 28 2,06 [38 34 o,o 2,48 
| 114|Preceding in the Lozange of the Ha B | 31280 12 47,3 [18 40 gi] 2,22 [33 5 23,4 | 3,55 
| 115 [Preceding in the Extremity of 8 s Tail 6 | 4]280 56 51,2 [18 43 47] 3,00 | 3 54 6,0| 3.80 
116|Following in the Lozange of the Harp 931281 26 36,3|18 45 46 2,11 [36 35 48,6 3,97 
117|Preceding in the Tail of the Eagle « | 41282 4 17,5 [18 48 17] 2,73 [14 44 56,1] 418 
118 Following in tae Lozange of the Harp y | 31282 23 54,3 118 30] 2,26 |32 21 49,0 4, 
119 Following in the Tail of the Eagle 6 41283 28 50,4 18 * 55] 2,69 Ty 30 Ji | ro 
| 120|Second Joint of the Dragon | | 31288 6 23,019 12 26| 0,06 [67 13 17,1 | 6,22 6 
| 121|Preceding Wing of the Eagle 31 31288 13 24,7 |19 12 54| 3,03| 2 38 18,2 | 6,26| 
122|Beak of the Swan — B 3290 9 25,3 0 20 38| 2,43 |27 27 4.0 6,90 | 
123|Brighteſt of the Arrow 12 4292 14 1,0|19 28 56| 2,69 [17 27 28,9| 7,8 
124|Preceding in the Neck of the Eag/e | y | 31293 35 30,2 [19 34 22 2 26 x. 1 22,0 752 | 
{ 125|Northern Wing of the Swan ® | 31294 17 28,4 |19 37 10] 1,86 [44 31 58,5 | 8,24 ? 
126 Brighteſt of the Eag/e & | 21294 38 46,7 [19 38 35] 2,91] 8 13 44,3] 8, 30 | 
| 127|Following Shoulder.of Antinous »_| 41294 55 55,0|19 39 44| 3,07| o 23 544 . | 
128 Following in Neck of the Eagle $23 7 oo ES 45 31,0 19 43 2 2 32 710,6 nl | 
1 29|Breaſt of the Suan „3303 18 50,0 [20 13 15] 2,1639 8 12,8 11,0 
| 130|Preceding in Tail of the De/phin s | 41305 18 56,420 21 16] 2,88 [10 28 20,0[11,;3 2 
131 Preceding in the Lozange of the Do/phin & | 41305 54 17,8 [20 23 37] 2,82|13 49 52,2 [11,74þ 1 
132 |Soatherly in the Lozange of the Do/phin B | 31300 27 34,3 | 20 25 50 2,8213 44 32,6 |11,91} 
133 Northerly in the Lozange of the Do/phin * | 31307 © 22,2 29 28 1 2,79 i 2 51,5 12.03 
134 |Southerly following in the Loz. of the Dolphin '3 4307 56 44.9 |20 31 47 2,81 [14 11 36,6 12,32 a 
135 Tail of the Swan | WY 308 13 38,5 20 32 55| 2,05 [44 23 545 [12,33 I 
| 336]Laff in Lozange of Dolphin | y | 41308 46 3,0 20 35 4| 2,79 J15 14 22,5 12534 
137 Brighteſt in Southern Wing of the Swan . 3309 1 19,6 [20 36 5 240 ][;z3 2 50,4 [12,62 
3 a — — — - ela | 1 
138 Extremity of Southern Wing of the Swan 8 | 4\315 34 26,4 [21 2 18] 2,55 [29 12 50,7 [14,31 
139 Head of the „ie Horſe 1 = | 41315 49 36,0 [1 3 18 * 414 8,1 14,37 
140 Firſt of Pegaſus e | 4|317 37 25,3 [21 10 30 2,79 |18 44 53,7 [14,80 
141 {Preceding Shoulder of Cepheus [31318 8 41,8]21 12 34] 1,43 [61 31 55,7 [14,92 * 
| 142] Girdle © Cepheus * ME | 41321 19 34,4 [21 25 18] 0,81 69 27 54,8 15,04 * 
143] Mouth of Pegaſus by | 3322 58 21,621 31 53] 2,95 | 8 44 29,8 [16,00 1 
| 144] Lower Part of Southern Wing of the Swan # | 41323 14.41,1|21 32 59] 2,64 [27 37 241 [16,05 1 
145 Neck of Pegaſus & | 31337 14 439 22 28 59] 299] 9 M 43 18,46 | 
146 Northern in the Knee of Pegaſus n | 31337 49 37.7 
» | 4 
2 
2 
4 
2 
3 
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"x CATALOGUE of Eminent FIXED STARS: With their Number, Right Aſcention, Dechnauon 1or 
| January 1, 1750, and annual Variation from thence. 
* | = | | Ann. Ann. 
| SOUTHERN STARS NamEs, | | o9 Right Aſcen. R. Aſcen. Var. | Declination | Var. 
i | Ax o | 3's | 5 in Degrees. [in Time. [+ South. 
N.] Places in their CONSTELLATIONS. 2 ANT eee 
2 THE | 
1 | Tail of the Male Hyara Bl 3] 3 2 58,3] © 12 12] 2,72 178 39 50,3 20,01 
2 | Head of the Phenix «| 2] 3 28 og] © 13 52] 3,01 143 39 43,4[20,00 
3 | Brighteſt in the bales Tail Bl 2] 7 45 28,6] 0 31 20 3,01 [19 21 gl,I119,% 
4 Thigh of the Phanix B | 3] 13 43 21,7] © 54 53] 2,73 48 4 42,1119,40 | 
| 5 {Preceding towards the Whales Tail » | 4| 14 0 16,1} o 56 1] 3,00 [11 30 48,8119.44 
| 6 | Following towards the Fhale's Tail 8 | 4] 17 53 9,1] 1 11 33] 3,01 9 28 49,5 9.07 
7 | Following Wing of the Phoenix y | 3] 19 22 10,7] 1 17 29] 2,67 44 36 18,8 18,90 
8 | Source of the River. Achernar 4 | 1] 22 5 42,2] 1 28 23] 2,26 |58 30 52,1118 56 
g | Head of the Male Hydra « | 3] 27 43 225] 1 50 53] 1,87 162 47 36,3117,73] 
10 | Variable of the hal N o | 4] 31 4% 53-8] 2 6 44] 3,0 | 4 7 28.7705 
11 |Preceding in the Cheek of the V hale 9 3] 36 40 35,4] 2 26 42 3,08 o 45 50, 216.07 
12 | Breaſt of the Whale « | 3] 36 52 229] 2 27 30] 2,90 f12 56 516,03 
13 | Firf Turning of the River 08 | 3] 42 11 52,7 | 2 48 48 2,39 4119 4,0485 
14 | Third Turning of the River 41 45 21 58,8] 3 1 28] 2,54 29 59 13,7114,07 
_15 | River, before the Hale 4 _3] 45 55 3911] 3 3 431_2:9! 9 45 51.2 13.93 
16 | Following, in the River « | 3] 50 17 32,0] 3 21 10 2.89 10 19 12,029 
17 | Following in the River * | 3] 52 49 30,1] 3 31 18] 2,88 10 37 32,0[12,10 
18 | Fourth Turn of the River y | 3] 56 35 48,3] 3 46 23] 2,79 14 14 21,6]11,02 
19 | Middle of the Male Hydra ys | 4] 57 51 51,2] 3 51 27] 1,14—[74 59 55,9]10,66 | 
20 | Brighteſt in the rhomboidal Reticula | « 3 62 49 11,8] 4 11 17] 0,74 163 6 16,3] 9.15. 
21 [Tail of the Gold-Fiſh, or Dorade & | 3] 67 9 19,7] 4 28 37] 1,28 55 34 12,9] 7,78} 
22 La of the River Bl 3] 73 53 4490] 4 55 35] 2.95 5 25 49,2 5,56 
23 | Bright Foot of Orion. Rigel B | 1] 75 38 12,2] 5 2 33] 2,89 8 30 37,4] 4397 
| 24 | Northern in the Sword of Orion n | 31 77 58 48,0] 5 11 55] 3,02 2 38 56,0] 4,17 
25 | Belly of the Hare | £1] 479 23 118] 5 17 33] 2,58 |20 58 43,1] 3,69 
| 26 Preceding of Orion, Girale d | 2 79 48 54.4] 5 19 10 3,07 0 30 22,8354 
| 27 | Brighteſt of the Hare 4 | 3] 80 25 49,7 [5 21 43] 2,65 [18 1 19,0] 3.34 
| 28 | Middle of Orion Girdle « | 2| 80 53 11,1] 5 23 33 3,05 : 23 3121-317 
29 | Laft of Orior's Girdle & | 2] 82. 2 33,5 5 28 10] 3,04 2 $5 48,9] 2,77 
30 | Preceding of the brighteſt of the Dove * | 2] 82 39 12,2| 5 30 32 2,20 34 13 22,7 2,50 
zi Belly of the Gold-Fiſh, or Dorade B 4 82 52 17,5 5 31 19] 0,50 |62 39 29,7 2,48 
32 | Southern in the Hare's Foot y | 4] 33 30 43-2] 5 34 3] 2,53 |22 32 58 7] 2,26 
33 {Knee of Orion x | 3] 83 58 48,2] 5 35 55] 2,85 9 46 38,3| 2,10 | 
34 | Northern in the Hare's Foot 3 | 4] 85 8 46,0| 5 40 35] 2,57 |20 55 16,1] 1,68 | 5 
*I. Following of the brighteſt of the Dove B | 3] 85 32 30,4 — 42 10] 2,11 [35 52 40,3] 1-55 | 
| + T 6 1 
36 | Preceding Foot of the Great Dog ' E | 3] 92 40 58,9] 6 10 44 2,31 29 58 11,8] 0,94 | 5 1 
37 Knee of the Great Dog 8 31 92 55 25,3 6 11 42 2, 63 17 51 11,4] 1,02 1 | 'F 
38 Brighteſt of the Ship. Canopus 4 | I] 94 36 7,6] 6 18 25 1,34 52 34 8,9] 1,60 == 
39. Summit of the Ship's Rudder » | 3] 97 31 44.4] 6 30 7| 1,84 42 59 25,2| 2,02 44 
| 40 | Brighteſt of the Great Dog. Syrius & | 1] 98 32 0,3] 6 34 8] 2.69 16 23 36,6] 2,97 1 | 
41 | Thigh of the Great Dog | « 31102 12 7,2 6 48 48] 2,36 |28 38 89,6 4,2 x BK 
| 42 | Back of the Great Dog J | 2104 33 26,8 6 58 * Fs 26 — my 2 14 
43 |Foop or Stern of the Ship s | 31107 4 440| 7 8 19] 2,13 |36 39 4444! 5,88 by 
| 44 | Tail of the Great Dog n | 2108 33 3.66 7 14 12| 2,39 28 49 59,7| 6,37 % | 
1_45 — 8. 2 o 31110 19: 40,5] 7 21 19 94 42 48 25.6 6,96 ” KY 
46 | Poop of the Ship "21118 42 45| 7 54 48| 2,12 [39 18 39;5| 9.6: v 
47 | Preceding, in Body of the Ship . [120 27 4 47 $a] 1.85 |45 36 348 6 7! i 
| 43 | Following in Body of the S215 * | 31124 20 10, 8 17 21] 1,2 58 42 52,5111,30 * 
* 49 Brighteſt In Middle of the Ship | bY 2 129 27 5,0 Y 37 48 1,61 53 48 2,1 12,73 | 5 
| 50 _ 25 Ship : | a | 31134 42 17,59] 8 87 49] 2,21 \42 26 4.1 4.29 1 
{ 51 | Brighteſt about the Oars of the Ship 8 "11137 35 2000 9 10 22 "07s © 68 41 26,5 114.79 * 
52 \Mait of the Ship 4 n » | 37137 30 33 4 10 2 = 8 70 * N | F 
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212 | The ROYAL ASTRONOMER 


TM. A CATALOGUE of Eminent FIXED STARS: With their Number, Right Aſcenſion, Declination for| fr 
| January 1, 1750, and annual Variation from thence. 


IJ 


Ann. a . Ann. * 

S8 0ur nN ST ANS NAMES, r Right Aſcen. R. Aſcen.| Var. |Declination | Var, 

| And 37 in Degrees. ſin Time. | South. 

| No. Places in their CONSTELLATIONS. 4 of 8 H. NM F F. 2 
Fry THE F IF ; 

53 | Brighteſt more Northerly - 138 35 52,9| 9 14 24| 1,86 153 57 or [15,03 

54 | Heart of the female Hyara a 138 49 40, 9 15 19 2,96 | 7 35 13,1 [15,08 

55 [Oars of the Ship v 145 12 41,2] 9 40 51| 1,50 [63 55 6,7 [16,45 

50 Southern in Section of the 8 U 158 31 3490 34 6 2,12 163 5 249 18.64 

| 57 [Northern in Section of the Ship „ 158 51 292310 35 262 |58 22 39,2 [18,68 


58 [Top of the Ship's Section 

59 Foot of the Cup 

60 [Preceding in the Crupper of the Centaur 
61 [Beak of the Raven 

62 Head of the Raven 


159 111,410 36 5| 2,55 [48 6 15,0 18,87 
161 54 13,7 [10 47 37] 2,95 |16 58 29,0 19,05 
178 51 51,4|11 55 27] 3,05 149 19 39,8 [20,03 
178 53 31,4|11 55 34| 3-07 23 20 6,0 [20,03 | 
179 19 46,1 [11 57 19]_3,06 [21 13 446 [20,04} 


© & 0-82 Þ 
— wo [> wav [n+ = v3 us x > 03K FO 8 a6 Nv vo ↄpuuude 


63 Preceding Arm of the Croſs 0 180 30 34,7 [12 2 2 3,10 157 21 30,0 [20,04 

64 Preceding Wing of the Raven 7 180 44 445 [12 2 59] 3,09 [16 9 32,5 20,0% 

65 Foot of the Cel a 183 13 53,7 [12 12 56] 3,22 61 42 47,4 [20,01 

65 [Preceding in following Wing of the Raven by 184 14 29,612 16 58] 3,09 [is 7 18,2 [19,98 

| 8 8 8 

67 Head of the Caf, z. 842838012 17 541 3-36 170 44 543 [1997 - 

1 68 Foot of the Raven by * 2 185 19 30,912 21 18] 3,14 [22 © 40,0 19,95 

69 [Preceding of the Fly a 185 38 41,612 22 35 3,42 [67 46 17,2 [19,94 

70 |Top of the Centaur's Crupper 7 186 57 53,8 |12 27 52] 3,27 147 34 52,9 [19,89 

71 Southern in the Virgin's Girdle 7 187 15 7,212 29 of 3,08 | o 4 22,3 19,88 
72 | Head of the Fly | B 187 48 53,4 |12 31 16] 3,52 166 44 6,1 [19,84 2 

73 Following Arm of the Cro/ 2 8 188 19 40,112 33 19] 3,42 [58 19 8,3 [19,83 
74 | Southern Wing of the Virgin 0 194 15 26,212 57 2| 3,09 | 4 11 47,2 [19,41 | 
75 Tail of the female Hydra 7 196 20 46,613 5 23] 3, 22 21 50 43,8 [19,22 | 
76 |Preceding Shoulder of Centaur $ 196 39 27,6113 6 38 3,34 [35 23 6,6 [19,20 | 
77 |Spike of the Virgin * 198 © 814/13 12 3 3-15 | 9 50 51,1 [19,06 | 
| 78 [Belly of the Centaur th s | 31201 3 30, 413 24 14 3,09 52 10 55,2 [18,70 4 
79 [Waiſt of the Centaur 8 | 31205 1 14.6 [13 40 5] 3,66 [46 2 38,3 [18,15 
80 [Preceding Leg of the Centaur 1 # | 21206 36 41,8 13 46 27 4,09 159 9 1,8 [17,91 
81 | Following Shoulder of the Centaur 0 |] 31207 59 57,5.[13 52 of 3-52 135 7 3429 [17,69 | 
32 | Robe of the Virgin "Y x | 41209 53 57,8 [13 59 36 319 | 9 5 43,3 [17,37 | 
83 {Southern Foot of the Virgin a | 4|211 24 18,414 f 37 3,22 |12 12 29,0 [17,20 » 
84 (Southern in the Shield of the Centaur n | 31214 56 9,114 19 45 3,75 [41 2 28,8 16,43 | 
85 Head of the Compaſſes | « | 3]215 39 45,4 [14 22 391 4,68 163 51 48,2 |16,26 | 
86 [Brighteſt in the Foot of the Centaur & 11215 42 31,114 22 50 4,41 [59 47 9,4 16,26 | 
87 Foot of the Wolf * « | 31216 21 48,0 14 25 27] 3,89 [46 17 40,1 16,14 1 
88 [Southern Scale of the Ballance & 2219 16 20,9 [14 37 5 3,30 [14 7 (15,50 * 
89 [Extremity of the Foot of the of 83220 34 6,614 42 16 3,86 [42 8 2 — | 
90 Following Foot of the Centaur x | 3]220 45 12,7 [14 43 1| 3,84 4. 4 45.6 15,17 
91 [Preceding Claw of the Scorpion y 44222 22 28,5 [14 49 30] 3,48 [24 16 53,5 [14,70 1 
92 [Preceding of Southern Triangle . | 3]224 © 2,8 14 56 © 5-29 67 43 32,3 14-49 | l 
1 93 [The Northern Scale of the Ballance B | 21225 53 50, 215 3 35] 3,30 | 8 26 30,5 [13.94 * 
94 Following in Shoulder of the V „31229 38 36,215 18 34 3-94 [40 18 4,6 12,97 I 
95 tgp. in Northern Scale of the Ba/lance | y | 41239 23 42,615 21 35 3,34 [13 56 10,4 |12,77 I 
96 Top of the Southern Triangle 83233 20 42,115 33 23] 5,06 [62 37 34,2 11,96 I 
97 [Southern Claw of the Scorpion 13 pe 4237 22 40,5 [15 41 31] 3,68 [28 27 36,0 [11,38 I 
98 |Southern in the Forehead of the Scorpion 4235 56 38,8|15 43 47] 3,60 [25 22 18,7 [11,32 * 
99 Middle of the Forehead of the Scorpion d | 31230 23 52,215 45 35] 3,52 [21 53 17,6 [11,09 _ 
100 | Northern in the Forehead of the Scorpion B | 21237 44 7,0 |15 50 56| 3,50 [19 5 55,2 [10,69 I 
101 |Top of the Forehead of the Scorpion » | 41239 15 5,4 [15 57 of 3,47 [18 47 19,6 [10,24 1 
102 [Preceding Foot of Ophiuchus —. 31240 18 58,816 1 16] 3,14 | 3 1 46,3 | 992 : 
fr03. | Following in the ſame Foot of Ophiuchus  { 3l241 16 51,2 [16 . 3.16 4 3 36,0 9.63 
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| minent FIXED STARS: ith their Number, Right Aſceniion, Declination for 
| "4; © Ae January I, 1750, and arinual Variation from thence, | 
Arn N H | | Ann. Ann. 
SOUTHERN STARS NAMES, & os | Right Aſcen. R. Aſcen.] Var. |Declination | Var. 
$i And 33 F in Degrees. in Time. |["F South, | r 
No. | Places in their CONSTELLATIONS. | SI &| TTeTTOEMSISOV TTTYTO 
by 7 THE 
104 [Preceding of the Scorpions Heart o 4241 30 40,7 [16 6 3] 3.62 [24 58 2,9 9,56 
105 | Brighteſt in the Scorpion : Heart, Antares 4 | 11243 31 52,816 14 8] 3,66 |25 51 8,4] 8,93 
106 | Following of the Scorpion's Heart r | 41245 5 32,316 20 22] 3,70 27 40 14,7| 8,44 
107 Following of the Southern Triangle « | 31245 37 5,016 22 28} 6,16 68 31 24,3 8,26 
108 Southern in the Knee of Ophiuchus 8 * 31247 81 19,0 46 23 25 332 199 2 16,0 8, 20 
109 Firſt Joint of the Scorpions Tail s | 31248 30 14,8 [16 34 1] 3,90 33 43 41,1] 7,34 
110 Second Joint of the Scorpion's Tail » | 31248 44 54,6 [16 35 of 4,04 [37 35 18,6] 7,26 
111 |Brighteſt in the third Joint $ | 31249 15 $1,016 37 31 4,20 [41 54 3,6] 7,09} 
112 | Fourth Joint 3253 34 34-1 |16 54 18] 4,28 |42 52 39,2] 5,66 
113 Following Knee of Ophiuchus R 2254 0 53,9 16 56 4 44. 15 23 28,4 5,52 
114 | Following Foot of Ophiuchus 9 | 31256 40 1,27 6 21] 3,67 [24 43 20,6] 4,61 
115 | Middle of the Aar « 3258 8 27,017 12 34] 461 |49 38 31,8] 4,12 
116 | Little Star in Extremity of Scorpion's Tail . 4.258 27 0,8 17 13 48] 4,09 [37 3 55,9| 4,01 
117 |Brighteſt in Extremity of the ſame Tail a | 31259. 9 59,4 [17 16 4of 4,08 36 53 28,6 3,77 
118 |5th Joint of the Scorpion's Tail _6 |_31259 50 56,1 [17 19 241 4439 [42 48 23,2| 3,53 
119 |7th Joint of the /me Tail x | 31261 18 19,3 [17 25 13] 4,13 [38 52 14,6 3,03 
120 |6th Joint of the ſame Tail + | 3262 31 53,5 [17 30 8 4,18 39 59 49,0] 2,60} 
121 In the laſt Joint of the Serpent s 4266 49 26,9 [17 47 18] 3,163 38 56,3] 1,11 
122 Follow at the Point of the Arrœau of Sagittary] 4267 26 21,5 [17 49 45 3,87 30 23 537} 0,89 
123 |Top of the Bow of Sagittary =. 4 269 42 12,7 17 53 49 3,00 |21 4 56,9 0,10 
124 Foot of Sagittary 9 ; 271 14 31,8118 4 58] 3,8529 54 18,4| 0,43 
125 Southern Extreme of the Boa of Sagittary « | 31271 53 39,7 [18 7 35] 4400 | 34 28 17,4| 0,67 
126 |Northern Extreme of the Bow of Sagittary a | 31273 8 5,218 12 32] 3,72 [25 31 57,4| 1,09 
127 | Arrow of Sagittary @ 4277 30 26,718.30 2| 3,77 [27 13 13, 0 2,61 
128 |Preceding Shoulder of Sagittary r |_31279 56 13,4 [18 39 45 3974 26 34 51,0| 3,45 
129. |Arm of Sagittary ay 9 3281 40 16,6|18 46 41 3,8430 12 36,0| 4,06 
Head of Sagittary 0 +) 282 25 19,1 |18 49 41] 3,60 [22 5 0O,8| 4,31] 
Preceding Shoulder of Sagittary T | 41282 49 38,3 [8 51 19] 3,77 28 o 30,6 4,45 
Following in the Head of Sagittary 31283 35 45,4 [18 54 23] 3,59 (21 23 48,8 5,70 
Preceding of 2 in Foot of Sagittary B | 41286 9 8,7 [19 4 37] 4:34 [44 53 4224| 5,57 
Leg of Sagittary K | 41286 37 43,3|19 © 31] 4,20 [41 3 21,5| 5,73 
Side of Antinous + | 41290 58 30,0 9 23 54] 4,01 | 1 49 12,2] 7,17 
Back of the Peacock 94295 58 55,0 119 43 56] 5,92 [66 46 50,8| 8,78 
Brighteſt preceding in the Head of Capricorn « | 31300 56 28,920 3 46 3,35 [13 18 2,810, 30 
Eye of the Peacock & | 21301 25. 20,0120 41 4,89 [57 30 27,4[10,44 
Following in the Head of Capricorn B | 3]301 44 3,0 [20 6 56] 3,39 [15 33 2710,54 
Zagaye of the Indian « 31304 57 56,9 20 19 521 4,29 [43 8 14,0/11,48 
Wing of the Peacock 5 8 31305 31 18,6 [20 22 5 5,65 67 + 8,5 11,04 
Breait of the Peacock | y | 41316 21 5,2 [zi 5 24 5,28 |66 28 19,8114,50 
* | Preceding Shoulder of Aquarius - 2 31319 35 $5397 [21 18 24] 3,18 | 6 39 22,415,35 
Preceding in the Tail of the Goat y | 31321 27 12,5 |21 25 49 3.35 [17 46 42, 15, 66 
Following in the Tail of the Goat d | 31323 18 8,621 23 13] 3,33 [17.14 48,3 [16,06 
Head of the Crane 131324 49 33-5 [21 38 42] 3,70 38 31 28,7116,35 
Preceding Wing of the Crane & | 21328 5 7,7 [21 52 21] 3,98 [48 9 21,4|17,00 
Following Shoulder of Aquarius « | 31328 14 0,6 |21 52 56| 3,10 | 1 31 25,9117,03 | 
Beak of the Toucan TIT 8 4« 31330 16 46,0 [22 1 7 4,31 |61 29 34,017,440 
Following Arm of Aquarius | y | 31332 11 5,6]22 8 44] 3,09 | 2 38 13,5117,71| 
Thigh of the Crane 831336 54 3,2 |22 27 36 3,08 |48 10 51,018, 43 
Water of the Water-Bearer X | 41339 53 27,8 [22 39 34] 3,16| 8 54 8,2118,82 | 
Leg of the Water-Bearer 3 31340 20 14,6 [22 41 21] 3,22 [17 8 39,9118,87 
Brighteſt of the Southern Fiſhes. Fomalhaut| @ | 11349 56 41,7 [22 43 47] 3,34 30 56 24,8118,94 
Water of the Water-Bearer @ | 41354 20.23,1 123 1 22) 3,131 7 23 312 £2.35 | 
r * 8 % 5 * e * SMA 
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The ROYAL AST RONOME R 


ts 


from the 
for 


Mices to the Equator. —The Equation of the Sun's Pl. for every 


s Paſſage from 


Years continually adds.-The Equation of Clock-Time, 


| 


every 4 Years, adds and ſubtrafts, alternately, From Fan. iſt, it to Jan. 30 ;—ſubt. fr. thence to May 3. adds fr. thence tu! 
- Auge ſub. fr. thence to 24 Nov, adds fr. thence to 30 lan.— The Signs printed are for Years forward ; and the contrary Signs ſerve for Yrs. back 
4 SY * f [ III 


| EMALL Equations of CLocx-Tine, n's Place and Declination, for every 4 ear from 17 50, (or any common, or Lea;.. 
Year after) to 1800, N. 8. Which will ſerve, with contrary Sign, back to 2700, N. or O. Style. According to M. De la Caille's Motions, 
EY January. February. March. April. May. une. 
Ean, IEq.Q1Ea. Eqn, Eg. ©]Eq. OI Eq". IEA. OEG. OI EQ. JEq.©jEq. © I} Eqn. » © [E9. OI Eq". JEq. © Eq. 0 
Time. Fe Dec i Pics Decl. Time. Place. Decl. ¶ Time. lace. Decl. || Time. Pe Beck Time. Pic * 
+ | - +] +] at! Bin nf mm np + + _ + 
th. / ” 3 ov © As th #7 #j/ th. AA... #' 4 th. 1} th. i & 
1911 o 10 1 47 O 33 41114710 43 29 [48 0 41 211480 471510 14 
1711 0 12 1 47 o 321 41114710 43] 38480 41 111 48 „ 471 5210 13 
16 | x 44] 0 12 1 47 0 34 43 [2 47] © 43] 37 [2 4 0 4if —of[148}0 46 [1 320 
17 | 14440 14 1 47 O 34h] 44114710 441] 36 | 147 o qr +1] 148 |o 47 1 52011 
161 44) 0 14 1 47 0 34]|_45 | 1.45] 0 44] 35 | 1489 0 41 2 |128] © 47 [1 52[on 
6 || 28] x 95-0 15 r 47] © 350] 45 14710 43]] 34 | 147] 0 41 31148 4311 520 9 
7 17] x 45] 0 17 x 47] 0 36]| 45] 147]0 A 34 48 3% 4|r48|0 48 [1520 9 
17] x 45] 0 17 147] 0 36% 4* | 147045] 33| 1470 40 61149|0 46 [1 520 g 
9 17 1 440 18 1 47 O 37 48 47% 334d 39 711 50 0 50 1 520 8 
10 || 17] 4er LZ 0.3747 1x 47] 0 45h}, 32,| 1 47Jo4oſj, 7 |1 5010 49 |152|0 8 
it [ 18 | 1 45} 0 28; o 38 1410 45} 32 | 2 47] 0 39 8 50 „ 50 [15210 6 
12 [171 45] © 20 o 40 145 045] 30 |1479]6 39 9150» 511 520 6 
13 18] 1450 © 40 1471 © 45] 29| 147] 39 g0.] © $0 1. © SIEB19 $ 
14 i7 11450 © 40 I 4% © 45} 27 | 1 47] © 39 1211 50 0 5211 5210 4 
5 6] 1450 0 41 61141047] 26 | 1.47] © 39 1311249 | 0 $2 [1 520 3 
16 16 1 46 0 0 41 1 48 © 24 | 1 47] © 33 161 50 0 52 1 52 0 3 
17 131 4610 © 41 14% © 23 | 147] © 38 18] 1 50 0 5311520 2 
18 12 1 460 © 41 I o 22 | 21 4%] 0 37 22] 1500 51115210 1 
19 121 40 0 © 41 I 45} © 21 | 14 36 22 | 15010 5311 52[0 1 
20 111 46 0 0 41 1 48 11 48 36 241 50 0 52 1 52 0 0 
21 911 46 0 0 42 1 49 1 351 25612 50 0 511 52 — 
22 10 1 40 0 o 42 148 1 48 2811 500 ne 
23 101 40 © 42 1 48 1 48 34 301 500 nner 
24 811460 0 42 1 48 1 43] 0 32 232 1 50 0 521 5310 1 
s. 712 4qo O 43 1 48 x 48] o ][ 33] x % 52 | 1. 53|0 1 
27 6 1 40 0 0 43 1 48 1 48 ' 361 50 0 17 3311 5310 2 
27 411440 o 43 1 48 14 39 1 510 16 521 520 2 
28 2 1147/0 0 44 1 43 14 4111 510 17 5411 5240 2 
| 29 I 149 0 o 43 1 48 1 4 43 | 1.52] © 16 5311 52|0 2 
39||+x|147]0 1 48 1 4 45] 2 520 15 331 52 3 
31 1 —0 11 47/0 4 148 4711 820 14 
q 2 July. Septemb ober, November. December. 
Day} + | + |] — +]= | <|I+|l=| I++ 11+] + |®+TEFTEF 
I 511 520 4 © 26 3111 4710 39 45} 1 45] 9 41 43 | 1 44] 0 32 71146 0. 
21 531215 4 2 251} 34} eee. 911460 16 
31 40 14 I o 28 361 470 4% 44] 1 45] 0 41 41114410 31 1211460 16 
41] 45|15to- © 281] 381 47/0 39 421440 41 3911440 31 141 46 [0 
eee 8 © 291}. 40] 147} 0 40} 41] 1 45 0 41 39 [245] 0 31 16 1 46 0 15 
6 395 %%% 8 0 29] 42|147]0 4% 38] 1.45 3614 [0 32 181400 
| 71 36]21 5110 10 53] © 30 44] 14% 0 4of] 381 45 3311440 32 18] 14601; 
8 | 34]2 510 11 53] © 30] 46] 1450 40} 38] 1 4+ 31] 145] 32 19 1 4601 
9 141 800 11 5310 31 2140 © 400 37114 2814 | © 31 19 1 46 [o n 
wh] 35] 1 500 13 53] © 321} 48] 1 45] o 40 39 | 1 45 26| 145] © 30 22 | 1 47 on 
111 301 540 14 o 32} 49] 145041] 39] 14 22 | 145] © 30 211] 14710 9 
12] 29] x 50] © 15 © 32 501 45 0 i 39114 221 46 0 29 211 14669 
113281 50 0 15 o 340 501145 0 42} 4014 18] 145] 0 29 2111460 7 
14 | 27 | 1:51] © 17 o 34] 51] 1450 42} 4o|1 45 161 46 o 28 211 46 0 6 
j 5. 26 | 1 51] © 16 o 351] __51| 1400042] 4r| 1 45 151146 0 27 _ 23 1 46 5 
116 [25 [1 5x] © 19 © 35 $1] 145490 42h} 41f] 145 14 | 147] © 27 2211460 4 
1127 125 1 51 0 19 o 35 5214 O 43 4 44 0 39 131 460 26 221 460 
118251 51] © 20 © 36 $1114 0 43] 47] 21440 39 13] 146] © 26 221460 2? 
19 26| 2 511 0 20 o 36j} 51 145 0 430) 421 44] © 39 121460 25 22 | 146 |0 1 
12 | 27 | x 8] o 21 291 © 36|| 51 [1450 43}_42|1 440 3 10146 [0 25 231450 0 
r 51] © 2x 8 37 521 4 43 43] 44 © 38 81770 24 a 
22 26 | 2 51] 0 22 o 370 53114510 43h] 43] 1 4440 37 91460 23 241450 
{ 23 | 24|7 51] © 22 © 371] 53]2 45jF 43 41 43] 0 36 41146 0 22 24145 % 
124231 51] © 23 o 38] 531450 43] 45][143]0 35 — 11460 22 24145 %% 
12e eee 2414. 
26 || 28| x1 511 0 25 o 39h} $111450 43] 4512143] 35 311460 20 24 |145|0 5 
12211173 25 o 38] 424% % 4 45|1 43]o 35} 3146 % 0 [23 144% 
1 28 i6 | 1 510 25 © 39 48 [140043] 461 40 35 4] 145} 0 19 22 | 1 44 | 0 ] 
1 29 14 | 1 51] © 25 © 38 46 | 1.46] 0 42} 47 | 1 43] © 34 6 1 46 0 19 ar 14 
130 34 x 58] 225 © 39 45 1 40% 042] 45| 1 43] 0 34 $8112 460 27 i9 | 144|9 9 
| WL 14 1 3. $21 0 27 © 30 44 | 1-43]-0 | 17 | 144129 
N. F. The Equation of Declination for every 4 Julian Fears adds in the Sun the Equator to the Solſtices; but ſubtrafs in 
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ler | SMALL. EQUATIONS continued, &c. according to M. De la Caille. 2 
FavaTION of the SUN's Right Aſcenſion in Time for every four Years forward, ſerving with a contrary Sign and Years forward, for t 
Equation of the Diſtance in Time, of the Section of Aries, from the Meridian, for finding the Time of Stars paſſing the Meridian by Addition; 
| being the Complement of the SUN's Right Aſcenſion in Time. | 
| | N. B. For Years back uſe the contrary Sign. 
Jan. Feb, | Mar. Apr. | May. une July f Auguſt | Sept. OR. Nov. Dec. 
py _+_|_X l r i n + + — 
8, $. 8. bene 86. 5. 8. 8 8. 8. 8. 8. 8. 8. | 
N 7 6 4# Wat. 1495 7 7 7 7 7 
11 7 N 6 7 EW 9 7 7 7 7 7 
L R 7 9 7 7 7 fp 
Days January. Fer February, March, | April, May. | June, 
+ 17 * #lniet |! © im a. ti,” ”. | mis. tf, 4-4 mm, s. t. "1 8] 36 te f 0: # Im. 8. t. 
IN 16 7 501 8 216 11 55 1 5 8 16 3 10] 1 4 15 [ 15 55 300 1 5 50 [ 154940] 1 8 9 
6 [16 20 15! 1 10 33116 217 ol 2 7 3016 10 151 1 4 50 | 16 1 50] 1 4 22 | 15 54 2001 14 | 15 49 10] 1 8 23 
11 [16 20 ©| 1 20 1216 50 55] 6 576 8 55) 1 4 34 | 16 © 35] 1 + 34 15 53 201 1 6 38 | 15 48 45] n 8 3 
16 [16 19 40] 1 9 45116 14 55} 2 6 23j16 7 35] 1 4 21 | 15 59 15] 1 4 4 15 52 10] 1 7 4 | 15 48 25 1 83 41 
21 [16 19 10] 1 9 25110 33 55) 1 5 54116 6 5] 1 4 14 | 15 58 of 1 5 7 15 5120] 2 7 25 | 15 48 10] 1 8 43 
26 116 18 401 1 42116 12 fl x 6 26116 4 50 1 412 | 15 56 4ot 1 6 28 | 15 50 35] 1 7 48 | 15 48 cl nx 8 42 
Days 111 Auguſt. «ff September, # 4 I October. 7 November. December. 
x [x5 47 5c} 1 8& 375 50 10] x 6 24]15 56 100 x 4 15 | 16 4 oþ 5 4 1 | 26 12 20; 1 6 50 16 18 25] 110 7 
6 5 48 of x $ i 51 of x 5 34115 57 2% 1 4 5 | 26 5 25] 1 4 29 229 12 16 19 / 1 10 3 
11 [15 48 15] x 8 15 52 50 1 5 1075 58 40] 1 3 57 | 16 451 1 4 46 | 16 14 45] 1 0 | 16 19 30 1 10 45 
16 [15 48 35] 1 7 47/15 52 40] 1 4 48/76 o oj 1 354116 8 f/ 1 5 10] 16 15 45] x 8 35 16 20 of 1 10 
21 [15 48 55] 1 7 20[15 53 35] 2 4 36 120] 2 3 56 | 16 9 30] 1 5 37 16 16 45] 2 9 16 20 15] 1 11 2 
26 U 49 6 55 15 $4 451 1 4 17116 2 50] 2 I 4 8 1 9 40 | 16 20 20] 1 21 
EqQuAT10N of the Horizontal SEMI-DIAMr TI of the MOON, to the apparent Semi- diameter of the MOAN, in ALTITUDE, 
The Horizontal Sm Diameter to the Horizontal Parallax of the Moon being confidered as 1 5 to 85 40%. 
Argument. The Moon's Altitude, and Horizontal Semi-Diſmeter.. | 
Horizontal Semi- Diameter of the MOON. | 
 Þ I-24: :407 * 3 nt of” 1 20” 5 169 of 16 20 } 16! 407 179! of 
Alt. __ + __|Þit. + jDif.] + Dit. + Dif. Dif. | + Dit. + Dif. | + Pit. 
o | al FT HH TS 7 " 0 a. # FM „ mM 1 m in [a 
0 o © © © 0 Siu. | ately fo 8 TIT Woe © © 
5 = — 1 16 7 1 20 3-4 x 23 32 1 27 * 1 30 — 1 34 - x 38 98 
102 2 2 32 2 32772 45 2 523. 2363 7 21535 
71 61744 77 182 84 g | 38 92 96 
211i 56 | 36 +4540 {id of | Coli: 3 Plot 3 Sig: 
Baa & [2] 79 2 14 [P77 | | 2] 87 24] 95 
*5| les 96s 26 „ © 43], | 476 7 18 80 1 36 | 4 7 48, 
30 a be z | 2% 7 57150 11147 4 7 44s 
60 1&3 40 10 = 52 10 46 54 11 . 37 Il 43 59 12 13161 | I2 43 64 13 14 | &6 
50 10 40 44 11 10 6 11 40 8 12 11 12 42 * 13 14 13 47 14 20 6 
5 | 11 24 11 567 12 28 | + 13z 11 13 341? 14 95 14 44| 57 | 15 20 9 
0 ao 41 | 43 g | 4 ET 4 50 52 
| I2 4 ; 12 37 13 11 ; 13 4 60-46 $2355 | 16-97 15 34 16 12 6 
6s | 12 37 K+ 13 12 35 13 48 25 14 2 4 i. 4 15 420 | 43 | 16 18 2 16 58 4 
3 39 a 14 18 + | 14 5 bh 15 34 3 16 14 +: 16 54 28 [| 17 35 — 
25 [ 276 4 564 42 [5 216 „% „ 16 4% | 17 22 n i 
13 83] 10 | 14 21% | 15 © | 53. Th 16 19 2 1 17 43 n as; | . 
2 „ere eee 57 16 39 72 mh 55| fe [28 39] 2 15 
13 86 14 34 18 13 15 3 | 16 35] 5 17 16 7 5 18 43 4 * 
Apparent OBLIQUITIES of the Ecliptic and Equator, for January 1, in the Years following. | ＋* b | 
1743 239 287 20" | 1757 23% 2 221" | 1760 230 2% 24” | 1763 23% 28 18” 1 179 
1755 23 28 16 1758 23 28 23 1761 23 28 23 1764 23 28 15 1 
1756 23 28 19 1759 23 28 24 1762 23 28 21 1765 2 28 11 A \ 
Still decreaſing (See p. 33) 23 23 20 being the Mean Obliquity, according to the French Authority. 1 
EXAMPLE. To find the Moon's . 1 in 7 * of the —_ __ from the Horizontal Semi-Di, . A 
57 apparent Altitu Of 1 Moon's up ' 4983 erve 1 
Alt, p 499 30 ©” obſerved. Botecatal or true Semi-Diameter 16/ 15 | b 
HF. 16 28 1 Under 167 20%, and agaiaſt 49 30“ Altitude, you find ＋ 13 Equation il 
! - 49 23 32 Ap. Alt, J's Center, rege. Apparent Semi-Diameter in Altitude 16 28 required, 7 ! 
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| 8 . . fi . 
the R. A. of the Star, in Time, found in the Catalogue of Stars) and Increaſe of R. A. of the Sun, in 24 Hours, (while 3600 i Longi- 


| the eaſtward; cauſing thereby an 3 Motion or Revolution of 


Aſtronomical QUE S TIONS (applied to NAVIGATION) anſwered by the Tables, £4 


vgsT. I. To find the In tant e a Star the Meri- NOW, As the Longitudes of the Earth are meaſured, in Time 
Q ft if f paſſing the Sun's Paſſage from Noon to Noon, from and to the Meridian 7 


dan on a given Day ? 
| & 9 the — Place, on the Earth's Surface, which Place is daily advanced 
RULE. Add the Complement of the Sun's R. A. in Time, for a [| co bo cr, the Difference of the Sun's R. A, in Time, all Pla 
: , , 22 ees © weſtward thereof are advanced to the eaſtcward in that Pro- 
given Place, and wy at Noon (being the Diſtance in Time of the Sec portion. And ſince the Motion of a Star, the fame Way, or eaft- 


. . fi 2 1 * 9 8 
tion of Aries from the Meridian, found in Tables, p. 216, 217.) to wardly, is inconſiderable for a Day, and as all Stars #ccelerate with the 


the Sum thereof (rejecting 24 Hours when atove that Number) will l ; a 
Time, f f , « {1 fade is advanced by the Earth's eaſterly Rotation, more eaſterly, by the 
be the near Time, from Noon, of the Star's Paſſage through the Me Dif, Sun's R, A.) therefore, to find the Acceleration of any Star, or 


ridian, required, : X , , 
75 5 V be Time accurately. Subtraft from the near Time, already its ſooner ſouthing, in any Place of V Longitude from Qg Firſt Me- 
ridian, we have this | 


found, the proportional Decreaſe, in Time, of the Diſtance of the F : 
Section of Aries from the Meridian, to that near Time (che Dift, of Ar. pool r wo 9 
1 I J * * . . ade 
E 3 ya r 12 vanced to the eaſtward, or that Time by which the ſame Star ſooner 
neader wilt he exat Time of — 4 Paſſage, required returns to the ſame Meridian, ſ% is any other V Longitude, or 4 
EXAMPLE. Required the corref# Time of . ſoutbing, or D — Fro 3 2 —＋ or 8 by 
LAs . ar is advanced to the Weſtwar come ſooner to the 
17207 the Meridian of Greenwich Obfervatery, en December 30, Meridian of the Second, than to that of the Firſt, Place, And muſt 
R. A; 4 Aldebaran, Jan. 1, 1750, by Tab. . - A | ” an 4 ”_ Southing in the firſt, for the Tine 

TTT S 107.95 #5 S448 3 | . , . a 

11 Yrs, Equat. (fr. Jan. 17 50 to Dec. * N | * *7wa of Aldebaran, at Greemwich, 1760, p — 4 
at 3% 43 yearly © © «+ ©» © +» + © 4 — _.- | At 60 or 4h Weſt Longitude, proportional Increaſe R. A. s 
* Sun, or Acceleration, ſooner ,  « +» © «© « 1 — 44 


R. A. of Aldebaran, 1760, Dec. 30d 4 22 14 


* "ny sf ; Comp. R. A. of the Sun, a N Antigua, 6ce Weſt of Greannied, 
, ET OE: ono ao az wn FY Y” 
. 7 \ "a I | 
* C þ 
Near Time of Aldebaran's Southing, fr. Noon 9 41 25 Sum, N. B. If the Longitude of a Second is Eaſtward of a firſt Place, ther 


NOW, as 24" is to 4m 255 (djurnal Decr, fr. 


Aries, or Comp. R. A. Sun fr. the Merid, any Star ſouths, for that Longitude, proportionally later than at the firſt 


. . lace, as 3600 Eaft Longitude is to the Sun's Increaſe of R. A. for a Day, 

fr. 30to31 Dec. being the ſame as the diur- P 3% & . J 
, FY . of Diff. R. Deer. in Time, being the Southing later for 3600 Eaft Longitude, or a Day. 
al Ine, of YR OS th of This being the Reverſe of the former Rule, the proportional Quantity muſt 


A. Sun) ſe is 9 41m 255, near Time of Comp. ad 
. Wore, to 15 1 — 1 47 R.A.Sun, be added to the Southing in the firſt Place, 


— — 


22 


Quxsr. II. To ind what Star ſeutlu nearly at a given Time 


Hence, the correct Time of Aldebaran's Sou- 
thing, at Greenwich Obſervatory, 1760, C 9 39 38 P. M. en @ given Day? 
December 30 e as MR . required, 


(> If the Time of the ſame Star's Southing was required, at Antigua, RULE, Find (by Tables, p. 216 and 217) the R. A. Sun in 
in the Weſt Indies, or at any Place at Sea 609 Weſt Longitude from Time, for the Day given; to which add the given Time, reckoned 
Greenwich Obſervatory, the fellowwing Rule muſt be regarded. | forward from Noon, rejecting 24 Hours, when the Sum exceeds that 
FIRST, Any fixed Star is obſerved, apparently, to accelerate, or | Number, — Seek for the Sum, or neareſt Time to it, in the Cata/ogut 
return to the Meridian of the ſame Place ſooner, each Night, than on of R. A. of Stars, and againſt it you will find the Name of the Star, 
the former Night, by the — of the Sun's R. A. in Time, eaſt- nearly ſouthing required? 
ward, leſs the annual or progreſſive Motion of the Star, in each diurnal 
Revolution of the Earth, eaſtward, That it, each Star returns nearly | EXAMPLE, Reguired what Star nearly ſoutbi, at 9b 41" 255 at 
m 56% ſooner to the ſame Meridian, in about 23Þ 56m 43 mean ſolar || Night, in December 30, 1760 ? 
ime, (ſee p. 29.) while 3609 of the Earth's Equator is revolved to By Tab. p. 217. R. A. Sun, at Noon on that Day 18 40 49 


the whole Heavens, to the Weflzward, And, while 3600, -+ the In- e e 
creaſe R. A. Sun for 24 Hours, is really revolved Eaftewerd by the | * 


6 


2 — 


98 | | 
Earth's Equator, and 5 is progreſſwely moved over, eaſterly, by [| By Tab. p. 208. you find Aldebaras againſt ? 4 22 14 
305 R. A. 4) 210 365 ; being the Star required, remain. 


the Star, in 24 Hours, when the Sun returns to the ſame Meridian, 
then the Star, that was the Day before on the Meridian with the Sun, | 
will be got the ꝛubole eafterly Increaſe of the Sun's right Aſcenſion, leſs the | 
eafterly Motion of the Star, in that Time, to the weſtward of the Fun; 
then * South at Noon, Conſequently, that Star muſt paſs the Meri- 
dian, each ſucceſſive Day, ſooner and ſooner than the Sun (paſſing it 
at Noon) according to the uniform diurnal, and variable annual Mo- 
tion of the Earth, eafterly; till, a little after the Year's End, the Sun RULE. Subtract and add the Star's Semi-Duration Arc, anſwera- 
and Star again mect. , ble to its Declination, and the Place's Latitude (found by the preceding 
This Interval of Time will be proportional to the Difference of the I Tab/es) from and to the Time of the Star's Southing given, and the 
Sun and Star's annual Motions eafterly, when the Sun, that departed || Remainder and Sum will be the reſpective Times of that Star's Riſing 


Qt r. III. To find the Time Riſing and Setting of © 

wen Star, for any Day and Year, at a given Place; tht 

Time of Southing of that Star for the ſame Place being ff 
und, or given ? 


from the Star, following him at a flow Rate, againovertakes that Star || and Setting, required, 

n his annual Circuit, being fimilar in this Inſtance, to the Minute : 
Hand departing from, and overtaking the Hour Hand of a Watch; EXAMPLE, Let it be required to find the Time of Rifing and Setting 
both moving the ſame Way, in a Circle, at the ſame Time, and al- K on December 30, 1760, at Greenwich Obſerve!) 


75 


ways meeting after the ſame Interval titude 510 28/ N. and likewiſe at Antigua, Latitude 279 5/ N. f 


—_— — — th. — Atv. — — —_— 
— ons — — a. — 8 5 
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| 8 Aſtronomical QU ESTIO N (applied to NA VIGAT 10 N) anſwered by the Tables. 
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** 


1 


Aldebaran ſouths at Greenwich-Obſervatory, Dec.? h m s 


60, found by Queſt. J. J P. M. II EXAMPLE I. Reguired the Sun's litude of Riſing and Setting for 

— 8 of _— at that Time, 160 1 | Latitude 200 N. and Declination 200 2 ? V Riſing sf 
035% N. (byTab. p.208.) anſwering to which | 
21. 519 4 N. The Sem. Duration Arc | | In the ſecond half Page 205, under 200 N. Lat. and againſt 20858. 
(in Pages 202 and 203) is found , , I 7 28 30 © *© {| Declination, (the inferior Decl. reſpecting the ſuperior Lat. right up 
— — — and down in the ſame Line) flands 2 10 8 Amplitude Southerly from 
Aldebaran riſes, at Greenwich, Dec. 3zod 2 11 8 Aftern. || E. or W. required. This true Amplitude being compared with the 


Sets 1 17 8 magnetical Amplitude, the Difference will be the magnetical Variation 
314 


6B I ——_—_ 


1760, Dec. 5 8 8 Morn, of the Compaſs, required, 
Aldebaran ſouths at Anti found by Queſt. I. 7 h m 4 | 
22 r — 30d. 1 9 38 54 P. M. EXAMPLE II. Reguired the Sun's Amplitude of Riſing and Setting 


Sem, Duration Are anſwering to Lat. 179 N. 


| for Latitude 440 S. and Declination 120 South ? 
and Decl. 160 N. (in p. 200) is found , 4 6 22 o © 


In the firſt half Page 206, under S. Lat. 440 and againſt 120 8. 


Aldebaran riſes at Antigua, Dec. 30d 3 16 54 Aft. Declination, ſtands 179 20! Amplitude Southerly from E. or W. re- 
Sets 7 16 © 54 ; er which being compared with the magnetical Amplitude, ob- 
1760, Dec, oy 4 0 54 Morn. erved, the magnetical Variation of the Compaſs (being the Difference) 

required, will be known, | 


IK f i i N. B. The ſame Method is to be obſerved in determining the Amplitudes 
| ' QuesT. IV. To find the Time of Sun Riſing and Setting | pg tl 

: , of Riſing and Setting of the fixed Stars, of given Declination, <uhen the 
in any Place, for any Day of the Month, and Year given * Lavcnio of the Plots is giom: By which Stave the magnationl Amplitude 

6 be obſerved, and thence, the magnetical Variation of the Cempaſs is 

RULE, Subtract and add the Semi-diurnal Arc, anſwerable to the || 7% 1 , | 
Latitude of the Place and Sun's Declination, for the Day and Year || und; being the Difference of theſe two Amplitudes. 
given, from and to 12 Hours, or Noon, and the Remai and Sum | | 

l be the reſpective Times of Sun Riſing and Setting, required. | 
l EXAMPLE, To find the Time of Sun-Riſing and Setting, on April QuesT. VI. To find the Length of the longeſt Day a 
15, 1759, at Greenwich-0bſerwatory, and likewiſe at Antigua, in the || Night in any Latitude, whoſe Complement is leſs than the Sun's 
Weſt-Indies ? Sate. N. or S. Declination ? 
h m 


Sun ſouths, in all Places „ 12 0 WHEN the Complement of the Latitude N. or S. is reſpectively 
ö Apr. 15, 17 59, 34 Yr. after Lp. (in p. 194) 


a | equal to the Sun's greateſt Declination N. or S. viz. 239 28/ 30% (the 
O's Decl. + Day ſooner, is found, accords Lat. being then 660 31/ 30% and the Meridian Altitude always equal 
to Xr ,7269, to be 99 45' 51”, N. anſwer- to the Sum of the Comp. Lat. and Sun's Declination to the Pole 
able to which, and Lat. 519 N. (in Pages of the ſame Name, which Altitude is always equal the Depreſſion at 
| 202 and 203) the Semi-diurnal Arc, is found J 6 53 30 © 


: S 2 Midnight) it is evident, that on that Day, the Sun does net ſer ; butt 
Sun riſes at I 1759» Apr. 154 8 6 307 allows for touches the Edge of the Horizon at the North Part of the eln, 


; E $3 30 Refractu. oppoſite to Noon; and then aſcends to the South Part of the Meridian 
N. B. The Semi-diurna! Arc in Hours, &c. is alu the Time of Sun- — Noon 3 whoſe Altitude, on that Day, is Camp. Lat. + 230 28/ 300% 
Setting. North Declination, and the longeſt Day there, is juſt 24 Hours. 
h m s Therefore, in all Places, where the Complement of Latitude is leſs than 

Noon « 12 © © the Sun's 


reateſt Declination, on that very Day when the Sun's Declin, i 
Anſwerable to 90 45'N. Decl. Sun and Lat. equal to che Complement of the Latitude, the Sun v nor ſet, but touch 
oy * (in p. 200) Semi-diurnal Arc is | the Horizon in the oppoſite Part of the Meridian to 12 at Noon, (as 


C 0 6 14 30 Setting ) || on the longeſt Doy in Latitude 669 317 30#) and the Day will be ther 


— 


; 1 juſt 24 Hours. In the Sun aſcending from which Declination / r4- 
At Antigua, 1759, April 154 5 45 30 Riſing, Same ⁊vith the Complement of Latitude) to the greateſt Declination, _ 
required, returning back to the ſame Declination again, the % ge? Day in that 


5 g : Latitude will be meaſured ; and may be determined at Sight / wr: er ſally 
QuesrT. V. To find the Sun's Amplitude of Riſing and by our Solar Ephemerts from p. 194 to 196, according to — tha 
Setting from the Eaſt or Weſt Points of the Compaſs, according Sun's Declination is ; being of the ſame Name with, ard equal 16 th 
to any Latitude and Declination of the Sun given; for deter- Complement of Latitude. 


mining the magnetical Variation of the Compaſs ? 


RULE. Under the given Latitude N. or 8. from Page 204 to 207, 2 7 — 3 . 2 ude to be the North Cape 210 25), . 
at the Top of my Ay and againſt the given Declination of the Sun, 5 — « 
N. or S. on the Side of a Page, at the Angle of Meeting, you have, Here the Complement of Latitude , 3 

: Reet = 18035 288 Decl 2 
N 2 2 Ne but Saber 3 1 2 North, 1 to May 13, and July * N. Style, wack Ler- 

. . . * . In a ö . . Io 4 

Page. Alſo the Degrees and Minutes of Amplitude Southerly, from E. Rane requires: 
and W. Lat. N. but Northerly Lat. South, in the ſecond half Page, f 
By which true Amplitude of the Tables compared with the magnetica/ 
Amplitude, found by. the Azimuth-Compaſs, at the Sun's Riſing or 
Setting, (Refraction being allowed for in the Tables) the Di 


or magnetical Variation will be known the Exceſi or Defe# o Shen: 
—— Amplitude being the Way of Variation, 


0 | 
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The ROYAL ASTRONOMER 


| Aftronomical QUEST I ONS [applied to NAVIGATION) anſwered: by Spherical PRoporT1o n and] 


- LoGARITHMS. 


a * 


/ 
I. QuesT10N. To find the Sun's preſent Declination from | 


To Sine of the Sun's Long. from WY $09 19/ 2—4 9.99 37822 
Sa Sine gr. Declin ation 23 28 30 | 9.6002646 


To Sine preſent Decl. N. required . ; . . 23 7 18 9.940458 

N. B. In the above Proportion, or Rule, the Sun's Lon 22 is al- 
ways taken from the next equinoctial Point, Aries, or L1byn, Con- 
ſequently, if the Sun's Place is under 1800, in any of the firſt. ſix 
Signs, { Arict, Taurus, Gemini, Cancer, Les, Virgo, Libra) the De- 
clination will be North. If above 1800, inthe laſt fix Signs (Scorpio, 
Sagittary, Capricorn, Aquarius, and Piſces) the Declination will be 
Stut b. This Queſtion is very uſeful in Navigation. 


II. QuesT10N, To find the Sun's Longitude from Aries, 
or Libra, bis preſent Declination N. or S. being given? 


LET the given Declination be 239 7 187% N. 
Converſe of the former PROPORTION, 


A* Sine greateſt Declination , . . 239 28' 30 .. co.] 0.3997364 
To Sine preſent Declination N. or S. a3 7 18 ü 95940458 
Sa Radius 900 o «+ + + | 10,000c000 


To Sine O's Lon. fr. , or, reqd, 80 19 40 | 9-9937822 


his Place in the Ecliptic (U 2* 20® 19! 40”) and his greateſt | 


Decliuation (23* 28' 30”) given? all 
PROPORTION. Loperithmes. | 
As Radius . 0 ” ” " HG ak = a * ro. oo cooOO 
: — res 


nm.. 


V. QugsTion. To find the Sun's true Amplitude of Ri. 
ing or Setting, the Latitude of the Place, Greenwich, | 
th 28 30”, N. and the Sun's Declination, at Riſing or 
etting, 230 5' 18", N. being given? : 


ac PROPORTION, - Logarithm., 
As Coſine Lat. e 51 287 zo” 97943877 
To Radius 11 30 $22 O © |; 10,00C0000 
So Sine Sun's Dec. at Riſing or Setting, N. a3 7 18 | 9.594048 
To Sine Sun's Amplitude N. required.. . 39 5 3 | 947996581 


N. B. The Amplitude is always of the ſame Name with the Sun's 


Declination in any Latitude N. or 8. 


VI. Qussriox. To find the Time of true Sun Riſing and 
Setting before and after Six, by the aſcenſional Differenc, 
with the Length of Day and Night, the Latitude of the Place 
51% 28' 30” N. and Sun's Declination, (at Riſing or Set. 
ting) 230 5 18“ N. being given? 


PROPORTION. . 


— 


As Radius JJ Se 9-0 90 of of 10.0000c| 
To Tan. Latitude . $521 28 30 | 10.0 1 
| So Tan. Declination A. 1 MY MPC 
To Sine Aſcenſional Dif. required , . 32 25 58 9.7294166 


N. B. The Sun riſes before Six, when the Declination is of the ſame 
4 Name with the elevated Pole; but after Six, when of the contrary 


N. B. This Queſtion is of Uſe in Aſtronomical Obſervations, 


bis Place in the Ecliptic, N 200 197 40%, given ? 


PROPORTION, 


r 4. 4.4 6 Ie. o 


— — — — 


III. Quss rio. To find the Sun's Right Aſcenſion from | 


Name, by this Aſtenſional Difference turned into Time; allowing 159 U 
| an Hour, 
„ h m 8s 1 


32 25 58 = 2 44 by Rule, p. 167, | 
3.9 Þ 6 9 p. 197 


Semi-diurnal Are 8 9g 4 Sun ſets. | 
] Comp. to 12h, , . 3 50 16 Sun riſes. 


*. » 
To Tang. Sun's Long, fr. WM « &« +» $800 7 40% 107684433 
So Coſ. greateſt Declination « » . 23 28 30 | 9.962480 


i. 


{To Tan. Sun's R. A. from M, required 79 28 25 | 10.7309234 
{> When the Sun's Place is in the zſt Heller of the Ecliptic, 
Jin ꝙ, , U, then the àth N Arch, is the Sun's right Aſ- 
cenſion from Aries. If his Place is in the 2d Quadrant, , N- ux, 
chen the 4th proportional Arc of right Aſcenſion ſubtracts from 180, 
| for the right Aſcenſion from Arien. When in the 34 wadrant, &, 
m, F. the 4th proportional Arc is the right Aſcenſion from &, and 
adds to 1800 for right Aſcenſion from Arien. And when the Sun is in 
the 4th or laſt Quadrant, Vf, , N, the 4th proportional Arc, ſub- 
tracts from 3600, for the right Aſcenſion from Aries, 


IV. QuesTion. To find the Sun's Place in the Ecliptic 
rom the Sun's right Aſcenſion 790 28“ 25" from Aries, 
given? 


Converſe of the former PROPORTION, | 

As Cofine gr. Declination . . . 249 28/ 30% co.] 0.0375199 
To Tan. Sun's R. A. from Aries . . 79 28 25 10.73092 34 
So Radius )J... RS IO, 0000000 
To Tang. Sun's Long. fr. Y, reqd. 80 19 40 10.7684433 

N. B. In the above Proportion, the Tangent of right Aſcenſion 
mull bè taken for the Degrees of right Aſcenſion from Aries, or Libra, 
or nearett equinoctial Point, by which the correſpondent Longitude 
from either of thoſe Points may be eaſily determined, as above. 


Doub. T. Setting. . 16 19 28 Length of Day; 
Comp. to 24, Doub. Riſing . . 7 40 32 Length of Night, 

As double the Time of Sun Setting gives the Length of the Day, 
ſo double the Time of Sun Riling gives the Length of the Night. 


VII. QuesTioNn. To find the oblique Aſcenſion or Deſeen- 
fron of the Sun, his Declination ( at Riſing or Setting) 2307 
1418” N. and Latitude of the Place, 519 28! 30" N. being 


given? 
Find the R. A. Sun from ., by III. Queſtion . 800 9/40 | 
© The Aſcenſional Dif. by VI. Queſtion 32 25 58 F 


Oblique Aſcenfion , , 2 

1 Oblique Deſcenſion , 4 30 fer. 

N. B. When the Latitude and Sun's Declination are both of the ſent 

Name, N. or S. the Aſcenſional Difference ſubtrafs from the R. A. 

- the obligue Aſcenſion, and adds thereto for the obligue Deſecnſ#r. 
t, 

When the Latitude and Sun's Declination are of a different Name, 

N. and S.) the Aſcenſional Difference adds to the right Aſcenſion for 

the obligue Aſcenſion ; and fubtrafts therefrom for the obligue Deſcer 


If the Aſcenfional Difference exceeds the right Aſcenſion, you mul 
add 3600 to the right Aſcenſion, and then ſubtract the Aſcen/v! 
Difference therefrom, 

Or, if right Aſcenſion, and Aſcenfiatal Difference added, exceed 
3609, the Exceſs will be the oblique Aſcenſion, or Deſcenfion, 4 
cording to the above Rules, or the following Scheme, 
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Tronomical QUESTIONS (applied to NAVIGATION) anſwered by Spherica/ OT FTI 


LoGAaRITHMS. | | 
EET Tai. Leo | 
. nd Lat. a — . Ifs ue cenjion, 3 E » Or : net 4 IQ 0 9 2 0 9 | 
ens News | = ; ＋ ; or the 147 Deſcenſion. 4 Riſing, then the \ Log. S. 7 2 | 9-9793398 ; #, 
and Lat, cenſ. Dif. N oblique Aſcenſion, | Semi-diurnal Arc, 1149 25 x4 it it 
Decl. R. A ** | ' ' ; 1 
diff. Name 7 1 — for the obligue Deſcenſions | 8 into Time, or Semi-Duration Arc, | Take , « « Sum 19-7733303 N 

| Dus 8 
þ | © — — #7 
R | 15 

VIII. que rio. To find the Semi- durnal or Semi- Rem. 19.8492 976 # 
„ura! Arc of the Sun, or Star, the Latitude of the Place||, 3602 istothe In. 57 12/ 57" . , , Half 9. 7733305 j 


* _ _- 


— — — 


two next Paſſages, thro” 
given 7 the ſame Meridian, ſo — — 


PROPORTION, Logarithms. || is 1140 25/ 54” to th 4 22 16 Sun riſes, 
1 as Radius 7 . | 10.0000000 Semi-DurationArc, re- required, 


— id, Which dw | See p. 167, for turning Degrees, &c, into 


ö ; C | of Time, | 1 . h 
519 31! zo N. and Declination 230 7! 180 N. being tuo nem Pf dein 1 Doub.214 35 * 37 44* Sun lets, 


—ůĩ 


— — 


2 "_ 
—— 


To Tang. Lat. 99. © 510 377 30% 10. 09900 59 from, and added to, | Time, arithmetically, 
So Tang. Decl. ſame Name with Lat, . . 23 7 18 | 9.630410 the Time of the Star 
| —— or Planet's Seuthing, that Day, will give the Time of Rifing and 
I To Coſ. Semi- nocturnal Arc required. . 57 34 2 . Setting, reguired. 
Turned into Time = 3b 50m 16s as before; 


being the Time of Sun-Setting; whoſe Complement to 12Þ, or $h X. _ . 
240 is the Time of true Sun Riſing, f *. QuesTron o find the Time of the Day, from the 


| Hence the aſcenſioxal Difference and the Semi-nofurnal Arc are Sun's Declination, his true Altitude, and Latitude of the 

always the Complement of ane another to oo, hen the Latitude and De- Place given ? ö 
clination are of the ſame Name. When they are of a different Name, the ; | 
foregoing Proportion finds the Semi-diurnal Arc of Sus or Star, hich RULE. Is exa#ly the ſame as for anſwering the preceding Queſtion, 


Ss o& o ot 
a — 


ſcenfional Difference are then ents of one another to in finding the Time of apparent Sun-Riſe, except, that inſtead of go9 k 
= ET es 4 N 4 33's (the Sun's Zenith — apparent) you muſt uſe the Corapl. | 
of the 


Sun's Altitude obſerved, after Refraction is allowed for by Tab. 
IX. Qussriox. To find the Time of apparent Riſing and P. ax. 8 
Setting of the Sun, or of the Moon, a Star, or Planet, from the Examples The Sun's Altitude was obſerved, at Sea, on July 18, 


9 ** 8 1757, juſt 1460 of (or gh 44m Diff. of Time) eaſtward of Green- 
| Meridian, the Declination of either, at that Time, and Height n at about 9 in the Forenoon, to be 479 48/ 47”, the 


of the Pole, being given Refraction then being 47”, reduces it to 479 48/ true Altitude. The ' 
Sun's Declination, about that Time, was 219 6' N. by an Epbemeri- 
Example. Suppoſe the Latitude London, 519 42' N. des (it being then about July 17, 11h 16m Night, at Greenwich) and 

Sun's Declination at Riſing 29 32 N. {| the Latitude of the Place of Obſervation 400 18/ N. required the 
RULE. Add 909 337 o Sun or s Zenith Diſt. at Riſ. or Setting, || exa# Time, at the Place of Obſervation, and likewiſe at Green- 


Compl. Pole's Height, wich ? 
And Diſt, of Sun or Star from the Pole. Comp. Sun's Alt. 42 12/ Side op, E. req, 4 

{ (which laſt Diſtance is equal goo , , more, or leſs, the Declination, Comp. Lat.. . 49 42 7 Sides including the I 
according as the Pole is of , . . dif, or ſame , . . Name with | Sun from the Pole . . 68 54 C req, x 
the Declination N. and S.)  _ LE * 
Take 4 Sum of theſe 3 Sides of a ſpherical Triangle. From which Sum 160 48 £4 
1half take the Comp. Pole's Height; calling what's left the 1/7 Re- From. « » Half 80 24 WT, 
minder. AO LÞ 
From the ſame half take the Sun or Star's Diflance from the Pole; Take Com. Lat. 1. Rem, 30 42Log. S. 9. 7080323 lt 
calling what's left the ad Remainder, , Take Sun's Diſt, fr. Pole: 2. Rem. 11 3oLog.S.] 9.299655; "4: 
Add the Log. Sines of theſe 1ſt and 2d Remainders, and double the Doub, Log. Rad.] 20,0000000 Db 
eg. of Radius. EE Otherwiſe. a} 

From which Sum, ſubtraft the Sum of the Log. Sine of the Comp. | Logarithms. From , » . Sum 39-0076876 


of Pole's Height, and Lag. Sine of the Diſtance of the Sun or Star 1. Rem. L. S. | 9.7080323 


* 
Ld >. 


from the Pole : — Half of the laſt Remainder will be the Log. Size 2. Rem. L. S. | 9.2996553 Log. S. 82˙ 427 | 9.8823357 
| of half the Sun or Star's angular Diſtance from Noon or the Meridian, || L. S. 49% 42! co.] 0.117664 Log, S. 68 54 | 9-9698600 | 
8 at Riſing or Setting; which doubled, and reduced into Time, will [| L. S. 68 54 co.] 0.0301400 


* 2— . P__— 2 
— 7 _ I 
Tad ant >. 
— ** 1 
1 oo 


£ therefore be the true Interval between the apparent Riſing and Settin 


of the Sun, or Star, and the Time of their paſſing the Meridian, when Sum « +» 19.15 84919 
the Declination and Latitude of the Place are of the ſame Denomina- + , . 9.57774 59 


Take , . . Sam 19.852197 
— 


HS 44S 0 6 Rem, I9.1554919 


* * 
— 2 - 


97% 
tion, But, if they are of diferext Denomination, the Difference be- 229 150 254 , . . Half L. S. 9. $777459 95 | 
tween the ſaid doubled Arc, reduced into Time, and 12 Hours, will Double 44 26 50 = 2h 57 475 = fr. Neon, 33 N 
be the Interval required, 12 =: 
Sun's Zenith Diſtance . :. go® 33/ Side ep. C. reg. — — N ; 
Comp. Pole's Height . . . . 38 297 Sides including C. re- At Place of Obſeruation, Fuly 184 9g 2 13 Forenoon, ge, : 
Dif. Sun from Felle 72 2 quired, b Dif, Meridians — 9 44 © ſooner at Greenwich, ö * 
Sum 201 30 At Greemwich, 174 xx 18 13, Night | 
From »+»+ „ « « Half 100 3 . 


— — — — 


Take Comp. Pole's Height . . 1. Rem. 62 16 Log. S. 6 N. B. The Time at Greenwich Obſervatory, er any Place for which 
Take Daft. Sun fr. Pole . . 2» Rems 28 17 Log. S. ey Meridian an Ephemerides is made, is ſooner than rhe Time © — Places 
Doub, Log. Rad. 20.0000000 || to the Eaftward, and later than the Time of all P/aces to the Weſtward 
Hei Meridian, by the Difference of theſe Meridians in Time, and 

From . . Sum 39.622628r UU the contrary. 


— | 


ati. A 
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The ROYAL ASTRONOMER 


| Aftronomical QUESTIONS (applied to N 


AVIGATION) anſwered by Spherical Foren tion a7 
LoGARITHMS, 


W * 


Ard therefore the Decli nation of the Sun, Moon, or a Planet, at the Time 
and Place of Obſervation, E or. W,. of the Bf Meridian, muſt be found 
to the — 4. — Time, at the firſt Meridian by an Ephemerides, pre- 
portioned to that Interval of Time, bettwixt the t200 next Noons, for which 
thoſe Declinations, are in the ſaid Ephemerides reſpeively given. 


XI. Qursriox. To find the Sun or Star's true Altitude 
at a given Time of the Day, 2" 57 47" from Noon, or the 
Meridian, an Arc of 44? 26! coll ; the Sun's Declination at 
that Time being 21% 6' N. and the Latitude of the Place 


140% 18/ N. 

rs: PROPORTION, | | Zogarithm, 

As Radius TTV ä 3 10, 0000000 
To Sine Complement Are from Noon 44 26! co |} 9g.8536348 
So Tangent Complement Latitude 40 18 © 10.0715726 

18 Tangent of an Are . „ 40 5 26 9-92 52074 
O from the Pole . . . 0 3 8 54 0 | 
To Sine Complement Arc Y Dif. 28 48 3 99426168 
As Sine Complement ArcX , . . 40 ; 26 co.] 0.1163229 
So Sine Pole's Height . « «» » 40 18 © 98107631 
To Sine Sun's Altitude required 8 o 98697028 

7 


47 4 

N. B. Arc X ſubtrats from the Sun's D _ from the Pole for 

the Arc V, when the Time from Noon, or the Meridian, is leſs than 6h 

or go, but adds to the Sun's Diftance frem the Pole, for the Arc V, 

when the Time from the Meridian is greater than 6h er goo, 

(> The above Proportions find the Side of any Spherical Triangle 

| oppoſite to a given Angle, included between two given Sides. 

| Thus, As Radius to Sine Complement C. include 

So Tangent lſ+ including Side to Tangent Arc X. 

Subtract this Arc X from the other including Side, when the in- 

cluded . is leſs than goo, but add it thereto, when the included C. is 

greater than go®, calling the Arc of Difference or of the Sum, V. 
Then ſay, As Sine Complement X is to Sine Complement V, 

Se is Sine Compl:ment leſs including Side to the Sine Complement of the Side 

oppoſite the included Angle. 


XII. QuesTiO0N. To find the apparent 22 7 
Riſing or Setting of the Sun, Moon, a Star, or Planet, the 
Declination of either at that Time, and the Latitude of the 
Place, being given ? . 


Example. Sun's Declination at that Time is 230 / 18” N. and 
Latitude 519 28' 30% at Greemwich, 
Here are given © fr, Pole 669 527 42” Side op. E. required, 
0 Zenith Diſtance , ; go 33 © by" including 
Complement Latitude , . 38 31 30 J. reqd, viz, Azim, firſt, 
| Sum 195 $57 12 
 - From - oe Half 7 38 36 
Hake © Zenith D. x rem. 7 25 36 Log. S. 
{Take Comp. Lat, a rem. 59 27 6 Log. S. 
| ; Log. S. 900 33/ © co. 0.0000200 
| Log. S. 38 31 30 co. 0.2056123 


9-1114545 
9.9354 


P 


N. B. When the Latitude and Declination are of the ſame Name, th, 
foregoing Proportion finds the Azimuth from the North Point of the Ho. 
Hen; but if the Latitude and Declination are F contrary Names, th, 
foregoing Proportion finds the Azimuth from the South Point of the Ho- 
rizon, which Azimuth- Angle being taken from g09, will leave. the An. 
plitude to the Northward or Scuthward of the Eaft, or Weſt Point of the 
Horizon accordingly, required, 


XIII. QuesTion. To find the Azimuth of the Sun, Moon, 
or a Planet, from the Declination 20 30/ N. Altitude 4 zo, 
and Latitude 


Time of the Altitude ? 
Here are given Sun boo 81 : , 

+ Wn” --* 9 10% ide op. C. required, Logarithns, 
Complement Lat. 38 28 7 Sides includs, 7 L. S. co. o. 2061683 
Complement Alt. 42 30 J. required, J L. S. co. 0. 170316) 


Sum 150 28 | 
75 14 | 


— — 


W. 


19 32' given; the Declination being for the 


Take Co. Lat. t rem. 36 46 Log. Sine 9.777 1060 
Take Co. Alt. 2 rem. 3a 44 Log. Sine 8782775 
Sum 19.886 5513 
Log. S. 619 21/ 6 Half 9+9432856 
Sun's Azimuth fr, 

Doubled 122 42 12 North required. 


N. B. When the Declination and Latitude are of different Names thi 
Rule finds the Azimuth ftom the South, required, 


XIV. QuesTion. To find the Latitude from the Decl. 
nation 20* 30 N. Altitude 470 zol, and Azimuth of the 
Sun or any Star 1120 42) 12" from the N. gizen? 


PROPORTION, 


As Radius, or Sine of of 


To Tan, Zenith Diſtance . V | 
So Cos, Azimuth from N. 122 42 12 


To Tan, Arc, X 0 


goo 


26 20 21 


Now, As Sine Altitude "oF Bo Se 47 39 
TOC AT” '- + ©» cc 26 $0 99 
So Sine Declination, . 20 30 © 


To Co, Ae .. Re 43 21 
„ 5 e_— 1 


— 


o. 1323691 
9-95273965 
95443253 


9629091 


Complement Latitude. 38 28 -x. 

Latitude required ; , , » 32 © asctefore, 
N. B. If the Obſervation be made ' 6 in the Morning 
6 in the Afternoon, on the ſame Day, at the ſame Time the Azimuth it 
leſs than gos (which generally happens when the Declination and Lati- 
tude are of different Name, and the Azimuth is taken from the South) 
then the Sum of the Arches X and V, wvill be the Complement of the Lal. 
tude, zvboſe Complement vill be the Latitude required, - But if the Ari. 
muth from North is leſs than goo, and Declination and Latitude of tht 


| — 
| 
Sum 19-2521914 
Log. S. 2 50 of 33” Half 9g.6260957 
Daubled 50 17 6% f. of Azimuth fr, N. 
go © © 


Apparent Amplitude 39 39 44 fr. the Eaſt Northerl N 
True Ampl. by V. Qu. 19 F 5 3 Northerly, E 
Dif, bet. true and app, 41 in this Caſe, 

The apparent Amplitude being ſo much the more Northerly. 


ſame Name, the Sum of X and Y will be the Complement of Latitude. 

N. B. The foregoing Proportions, anſwering the XIV Queltion, 
find the third Side of any Spherical Triangle, when the other two 
Sides and an Angle oppoſite to one of thoſe Sides are given, 

Thus, As Radius is to Tangent of the leſs Side, ſo is Coſine of tle 
given Angle, (oppoſite to the greater Side) to Tangent of an Arc X, 
Part of the Baſe without or within the Triangle, where a Perpendicular 
falls, from the End of the longer Side upon the required Side continued, 
or upon it, | 


———_— 


th 
— 


— 
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ain, As Coſine leſs Side is to the Coſine of the Are X, (without 
or within the Triangle, where a Perpendicular falls, according as the 
given Angle opp3ſite to the greater Side, is more or leſs than gos) So is 
the Coſine of the longer Side, To the Coſine of the wwhole Baſe, or 
greater Segment. 

Where it muſt be noted that V is the whole Baſe found, when the given 
l. exceeds goo, and then X, the external Segment thereof, ſubtracts from 
it, for the Length of the * 7 Side, or Segment, But if the Angle 
given is leſs than go®, then Vis the greater and X the leſs Segment 7 the 
required Baſe, aubeſe Sum it therefore the ⁊ubole Baſe or Side required, 

Theſe Things are demonſtrable from Spherical Trigonometry, to 
which we refer the Reader if he requires further Satisfaction, the 
Truth of the Rules, as here applied to Practice, being ſufficient for our 


Purpoſe, 


XV. Qussriox. To find the Diftance, in Time, of the 
Sun, or a Star, from the Meridian, the Azimuth from the 
North 1229 42 12%, Declination 209 30! N. and Altitude 
4% zol at that Time, being given ? 
PROPORTION, 


As Coſine Declination « . + +» 
To Sine Azimuth from North , «© 


Leogarithms, 

200 307 o co. o. 0284124 

122 42 12 93286535 
9. 


So the Coſine Altitude , , « 47 30 © 296833 
To Sine angular Diſt. from the Merid. 37 22 5 97831392 


XVI. Qusgsriox. To find the Azimuth of the Sun or a 
Star, from the Latitude 51 32/ N. Declination 200 30/ N. 
and Diſtance at the ſame T ime of the Sun or Star from the Me- 
ridian, 370 22/ 5", being given ? 


Rutz. Take the Sum and Difference of the Complement of the La- 
titude and Diſtance of the Sun, or Star, from the Pole, 

o 28 Complement Latitude 
& 39 Sun or Star's Diſtance from the Pole, 


Sum 107 58 
1 53 59 


KS 1 


z 5 3 
en ſay by PROPORTION, | 
As Coſine I Sum 33 59” ooco.] 0.2306075 


ä 5 31 © 99838755 
So Cotang. 3 Angular Diſt. from Merid. 18 41 2 110.4708675 
To Tang. Arc. X V . 78 20 22 10.6853 505 


Again, As Sine I i >. 53 59 © co. 9,0921342 
To Sine V „ 11 © 9+4273541 
So Cotang. 4 L. Diſt. fr, Mer. 18 4n 2- | 10.4708675 


To Tang, Arc V. „%% -# 4-90 9 50 9.9903 558 


X==78 20 22 


Y+X==122 42 12 Azim. fr. N. reqd. 
X— Vr 33 58 32 C. op. co. Lat. 

N. B. In the above Proportions, when I Sum of the Comple- 
ment of Latitude and Sun or Star's Diſtance the Pole exceed, or 
is leſs than goo, then X is greater or leſs than goo. 

The Sum f the Ares X and M is the Angle of Azimuth from the 
North, and the Difference of X and V is the other or leſs Angle, included 
2 the Diſt ance of the Sun or Star, from the Zenith and Diftance of the 
ame, from the Pole, wwhen the Sun or Star's Zenith Diflance is leſs than 
their Polar Diſtance, the other Side of the Spherical riangle being the 
Complement of Latitude, When the Polar is leſs than the ith 
Diſtance from the Sun or Star, then the Difference of X and V is the 
Azimuth, and the Sum of X and V the other alternate C.,, oppoſite the 
Pole's Diſtance from the Zenith, 


from the Sun's Declination 23, 7! 18" N. and the Time of the 


—_ 


£3 The foregoing Proportions find the E. of any Spherical Triangle 
oppoſite to two given Sides, including a given Angle, and therefore 
find the Angle of Poſition in Sailing by the Arch of a great Circle, 
continually varying that Courſe, croſs the Meridians, betwixt two 
Places of given Latitudes, and given Difference of Longitude : The 
Polar Diſtances of thoſe Places, and Angle betwixt them, being alſo 
given, See Mr, EmznrSoON's Navigation, p. 28. 


XVII. QuesTion. To find the Latitude of the Place 
Sun's Riſing then 3" 5 0 163, being given, 


Rurx, Turn the Time of Sun-Riſing before or after Six into De- 
grees (by p. 28) which is called the Aſcenſional Difference, 


Thus, 6h om os 
3 80 16 
2 9 442320 25 58% 
Then ſay, by this PROPORTION, | Logarithms, 
ö l d 


230 77 18% ö 10. 369 589 
32 25 38 9.729416 


— — — — 


51 28 30 |10.0990059 


XVIII. QuzsTioNn. To find the Latitude of the Place 
rom the Sun's Declination, 23* 7! 18" N. and Amplitade 


39® 5/ 3#, being given? 
PROPORTION, 


To Cotang. Declination N. . 
So Sine Aſcenſional Difference 1 


To Tangent of Latitude required , , 


| 


As Sine Amplitude from E. or W. . 390 & 3"] 9.7996 581 
r AA 5» & © - SS 
So Sine Declination , , « « +» 23 7 18 | 9.5940458 
To Coſine Latitude required , « » 51 28 309.7943877 


N. B. Theſe Queſtions of Data at the Herizon, are eafieft for finding 
the Latitude of Places ; becauſe they come under the Form of a Right an- 
gled Spherical Triangle : whereas Oueftions concerning Altitude of the Sun 
or Star, betwoixt Riſing or Setting, and the Meridian, can't be anſwered 
without reſolvirg an Oblique angled Spherical Triangle, by two or more 
Proportions ; except where there is no Declination, or the Sun or Star be 
due Eaſt or Weſt, 


XIX. QuesT1oNn. To find the Latitude of the Place N. 
from the Declination of the Sun 200 30 N. Altitude of the 
Sun 47* 30/, and Time of the Day g zom 32% in the Morn- 
ing being given ? 
12h om 063 
: 2 30 I» 
2 29 28=370 22/ 5% Angular Dif, fr, Merid, 


irft to find the Azimuth. 
Say, As Sine Zen. Diſt. O . + 42® 30 O co. o. 1703167 


Time fr. Noon 2 2 


To Sun's Diſt. fr. Merid. EE" 0 S203 97832290, 
So Sine O Dittance from Pole 9 30 © 99715876 


To Sine Azimath from Bod « « 7 7 48 [9.9250439 
1 Oo 0 | 


— 


Azimuth from N. required bb  WÞ 122 42 12 


Proceed new as in the XIVth Queſtion to which this XIxth Queſtion 
is reduced, 


— 


— 
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PROPORTION, Logarithms. 
JW | 10,0000000 
To Cotan, Laie... » + 51 28 30 | 9.9009941 

So Tang. Sun's Declination . 23 28 30 96377835 
To Sine Sun's Diſt, from 6h - ; , , 200 13 42"| 9. 5387776 


| and Latitude 5 1 28! 30" being given ? 


| As Sine Latitude C 


| 


tude, 


But, a mall Error in the Time of Obſervation will make a large one 
in the Azimuth, and alſo in the Reſult of the Computation, or Lati- 


And fince an Azimuth by Obſervation can ſcarcely ever be truſted 
to, for finding the Latitude, except it is derived from the obſerved Al- 
titude of the Syn or Star, the Metbed of determining the Latitude 
from taking an Altitude, or repeated Aititndes, is always the beſt ; 
as being the moſt accurate, And the Method by Meridian Altitudes 
of the Fun or a Star is not only the moſt caſy for determining the Lati- 
tudes, but always the moſt certain, and expedittaus, 


XX. QuesTion. To find the Time when the Sun awill 
be due Eaſt or Weſt, from the Sun's Declination 23* 28! 30# 
N. and Latitude 51* 280 3o#, being given ? 


In Time . . 


Sun due Faſt , , 7 20 + rnd 

Sun due Wet . . 4 39 5 Afﬀter.\ reqd. 
N. B. In the Summer the Sun is over the Eaſt and Weſt Points at 
the above Times, and .Declination North, But under them in the 
Winter at the ſame Declination South. 


XXI. QuesTiON., To find the Altitude of the Sun, 
when due Eaſt and Weſt, the Sun's Declination, 230 28! 30", 


+ 1b 20m 55 


PROPORTION, 
o. 1066064 
10.0000000 
9. 6002 636 


To Radius 996, 50%, ee e ee _— = 


510 287 307 5 
So Sine Declinat. ⁊¶ . 23 28 30 6 


9. 7068 


| — 
To Sine Sun's Altitude - OW 30 6 33 [ 
Latitude. 


in Summer or N. Latitude; but Depreſſion in Winter or 


XXII. Qurxsriox. Te fird the Sun's Altitude at Six, 
from the Declination 23* 28' 30 N. and Latitude 519 28/ 
307 N. being given? 


XXIII. QuesTION. To find the Sun's Azimuth at 6, 
from the Sun's Declination 23* 28“ 30 N. and Latitude 510 
28/ 307 N. being given? 


PROPORTION. 
1As Radius . JV go? of of 10.0T,00000 | 
To Sine Sun's Declination  « «. +» + 23 28 30 | 9.6002636 
So Sine Latitude e +» + $1 28 30 9.8933936 
To Sine Altitude at 6, required , . 18 9 30 | 9.4936572 


| when the Declination is South, and Latitude North, the Azimuth; 
from the South. — The contrary for the Southern Latitude, 


| PROPORTION, 
RO ETTY = LL YT TT | 10. 0000000 
To Tan. Sun's Decl. l. 23 28 30 | 9.6377835 
So Coſ. of Latitude + +» - $21 28 30 | 97941877 
To Cot, Azim. 4221712 
fr. the N. or 3.1 7451/49“ 4 — 
| E. or Weſt, 


— — — — — — _ _ —d — — — — — —_ 
Aſtronomical QUE'STIONS (applied to NAVIGATION) anſwered' by Spherical PRovoRT1oN ang 
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— 


N. B. When the Sun's Declination and Latitude are both North 
the Azimuth found by the foregoing Proportions, is from the North k 


(CP There are many more Queſtions concerning the Altitude, Latitude 
Declination, Azimuth, Amplitude, &c. of the Sun when in the Equi. 
noctial, cobich are ſolved by one Proportion of Spherical Trigonometry 
which, as they are of a ſingular Nature, and leſs uſeful in Practice thy 
thoſe we bave inſerted, wwe have omitted, to furniſh Amuſement, or F rer. 
cije, for the young Aſftronomer"s Invention, Who being ſuppoſed already 
acquainted with the Rules and Demonſtratien of Spherical Proportien, 35. 
with the Idea of ſpherical Lines and Angles, as applied to Arn and 
Navigation, ave leave ſuch Queſtions and their Anſeoers to bis Inu;tga. 
tion : Having inſerted the general Proportien of Spherical Lines and 47. 
gles, in a Tabl: of Spherical Trigonometry (as ts cuſtomary in mt Niob 
of the Subject here treated on) for his ready Uſe and Reference ty 
further on. As likewiſe the moſt noted or famous Theorems, Rui: 
and Proportions in Practice, added, for ſolving all the Caſes in Spherical 
and plain Trigonometry 3 without which, not only Afron;my, but Nuri. 
gation, and all the Arts depending upon theſe Rules, would be imperſeg, 

For Demonſtration of which infallible Rules, wwe refer the Reader + 
My. Emerſon's moſt excellent Treatiſe of Trigonometry, (as clear ant 
demonſtrative as the Elements of Euclid) for ample Satisfaction. gil 
by Mr, Richardſon, in Pater-Noſter-Row, 


of the NaTurE and Cavsz of Twirrcur, 


WHEN Tro ligbt begins and ende, the Sun is always reckoned bor 
189 below the Horizon: but exactly begins and ends when the Sus. 
beams paſſing (as a Tangent, allo-wing fer Refract ion) by the Earth“ 
Surface, through the ſurrounding Body of the Air, or Atmoſpher, 
to the outer or Extreme Parts thereof, from whence (at the Middle k 
the extreme Atmoſphere, or Meeting of the two Tangents of Trade 
and Reflection) the Illumination or Illuſtration there, of the Sun's 
or laſt Rays are reflected, horizontally, to the Eye of an Obſcrver, 

As ſoon as which incident Rays fall ſhort of meeting the b:rizints] 
Tangent, at the extreme Parts of the ſurrounding Atmoſphere, in the 
Evening Twilight ceaſes, and total Night or Obſcurity enſues, And, 
in the Morning, as ſoon as the Sun's incident Rays meet the beriz:na/ 
Tangent at the outer Parts of the Earth's Atmoſphere, then Twilight 
begins, and encreaſes its Light till open Day appears by the general I 
lumination of the whole Atmoſphere, every Way reflecting Light; 
beſides what Light is reflected by the Earth's Surface, and all terreſtrial 
Objects, which the Sun's Light directly falls upon. 

The Atmoſphere, varying in its Height and Magnitude, (in the den. 
mer expanding by Heat, Ligber, and condenſing in Winter by Colt, 
lower) is one Cauſe of the Variation of the Beginning and End « 
Twilights, at the ſame certain Times of the Year, Another Cant 
the variable Quantity of Matter in the Atmoſphere fit - for reflectig 
Light, not too rare, or toodenſe, in this tranſparent Body. Add to what 
a third Cauſe of the Variation of Length, as well as of the Clearns 
of Twilight, which is the Variation of the Sun's etherial Atmoſpha⸗ 
ſurrounding his Body, ſhining before the Sun himſelf riſes, and at! 
he ſets, with variable Luſtre, augmenting the Clearneſs of Twiliyit, 
more or leſs, and for a longer or ſhorter Time, The Duration © 
Twilight is likewiſe reckoned ſomewhat ſhorter in Mornings than t 
the Evenings of the ſame Days, eſpecially in Increaſe of Twilizht; 
the Morning Twilight is reckoned to begin when Stars of the S. 
Magnitude diſappear by its ſuperjor Luſtre; and the Evening Twil'# 
ends when the ſame Stars begin to appear, which the Light of the 4 
before rendered inviſible : As the brighteſt Stars in the whole Hear 


vaniſh out of Sight in the Preſence of the ſuperior Luſtre el the 
San. | 
From theſe Conſiderations, it will be eaſy to determine the bfi 
and End of Twilight, in all Places, and at all Times of the 1: 
andalfo the Day + the Parse Tevikght, The Height of the A. 
moſphere may be meaſured from the known Depreſſion of the SW, 
when Twilight begins and ends. All which are ſhewn bercafter. | 
* 
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{Take Sun fr, Pole, 2 rem. 33 14 Log. Sine 
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XXIV. QuzsT1ONn. To find the Time of Day-Break, * 
the Morning, and End of Twilight in the Evening, from the 
Sun's Declination 109 N., and Latitude of the-Place 510 32/ 
N. being given ? 


RULE, | 

Sun's Zen. Diſt, at "| $7 # | 
and End of Twil. . { 108 © Sideopp. Z. reqd. Legarithms, 
Comp. Lat. 38 2$7 Sides incls|Lo.S.co.| o. 2061683 
Sun fr. Pole 80 oy . req, [Lo,S.co;} o0.0066485 


| Sum 226 28 3.423% 
From. . . Half 113 14 3 


Take Com. Lat, . 1 rem. 74 46 Log. Sine 99844660 
9.738820 


„ 


Sum 19.936 1029 

680 17 29% L. Sine , Half] 9.968014 

Double 136 34 58 L. from Noon. | 

In Time gb 6m 208 
12 


— —— 


a Day-Break, 2b 53" 40% Morning, required, 


Add the Increaſe of Sun's Declination for double the C. of Day- | 
break from Noon, wiz. for 18h zm 400, to the former Declination 
109 N. and repeat the Operation, with the ſame Zenith ' Diſtance and 
Complement of Latitude, and the Reſult will give the exact Time of Twi- 
light ending in the Evening; which however may be taken gh 6m 208 
that Night, Diſt, of Morn, Twilight, from Noon, as nearly. 


' OPERATION repeated. 


Increaſe of the Sun's Decl. in 18h 122 , , 26! 6# 
(See p. 194. April) Incr. in , 24. . . being 21-14 
Whence, Sun's at ending of Twil., , , . 109 16/ & N. 


for that Day. 
Sun's Zen. Diſt. at Beg. F © 7 „ { 


and End of Twil. 4108 o o Side opp. C. req, | Logarithms. 
Comp. Lat. 38 28 O7 Sides incl. L. S. co.] o. 2061683 


* 
— —-„— ä — — —— 


When the Sun deſcends juſt 180 below the Horizon, at Midnight, 
then there is no Darkneſs or Night, but all Twilight begins to take 
Place. This happens when the Sun's Declination is equal to the Dif- 
ference between the Complement of Latitude of the Place of the ſame 
Name with the Sun's Declination, and 180 tHe Depreſſion at Midnight, 
In the Latitude of 510 327 N. the Complement of Latitude is 380 287, 
from which deducting 189, the Depreſſion, there remains 200 28/ N. 
Declination of the Sun, when Darkneſs diſappears, in that Latitude, 
which is from the aad of May to the 2 1ſt of July (ſee P. 195.) N. S. 
when Night again returns, 


—— — 


But from the Sun's Excurſion from, to his Return to, this Limit, in 
the Latitude, London, it is all Twilight, from Sun-Setting to Sun- 
Riſing; being the /onge# Duration of Twilight that can happen 
there, 


As this lange Twilight happens when the Sun's Point or Place 
of Declination (of the ſame Name cvith the Latitude) deſcends the moſt 
obliquely or moſt parallel with the Horizon, to 189 below it, and 
2 deſcends moſt ſlowly; ſo the bort Troilight always 
happens, when the Point of the Sun's Declination (of contrary Name 
to the Latitude) deſcends in the moſt perpendicular Direction to the Ho- 
rizon ; or deſcends faſteſt to 1389 Depreſſion in any Latitude: Suppoſing 
the Sun's Declination to be invariable, or nearly ſo, for the Time be- 
twixt Riſing and Setting, and 180 Depreſſion, below the Horizon, 


—_ 


{ 
Hence, when the Sun has the ſame Azimuth at 180 Depreſſion below 
the Horizon, that he had at Setting, his Deſcent will be perpendicular 
to the Horizon, and therefore on that Day, and Declination (of contra 
Name to that of the elevated Pole) the Twillght will be the Horte 
poſſible, in any given Latitude, This Conſideration furniſhes a New 
Methed of finding the Time of foorteft Twilight, as follows. 


XXV. Qussriox. To find the Day of the ſhorteſt 
Twilight, from the Latitude 510 32/ being given? 


The Time of the ſhorteſt Twilight, is when the Sun's Azimuth, 
during that Time, increaſes or decreaſes the leaſt or ſloweſt, viz. not 
at all, 


Sun fr. the Pole 79 43 54 J £ req4. L. S. co.] 0.0070121 


Sum 226 11 54 1 f 
From. , Half 113 5 57 "—_— 
Take Comp. Lat. 1. rem. 74 437 57 Log. Sine, 9.984187 
TakeSun fr. Pole. 2. rem. 33 22 3 Log. Sine. 97403683 


| Sum 199327365 
68933/ 50 Log, S. . Half 4 9.9688682 
Double 137 7 40 K. from Noon. 
In Time fr. Noon gh 8m 41s at Night, Twil, ends, reqd. 
In T. fr, Noon, 9g 6 20 Twil. begun. 


Dif, 2 11 Twilight longer in the Evening 
[than in the Morning, 


The ſame Method finds the Beginning and Ending of Twilight for 


South Decliration of the Sun, in any Latitude, the Sun's Zenith Diflance, 
at thar Time, bang always 1080. 


N. B. The Twilight increaſes from March 2, to its greateſt; and 


{then decreaſes to October 11, at London, again at its ſhorteſt, Then it 


increaſes to Sun in Lf, then decreaſes to March 2, then increaſes as 
before, Sc, 8 . ; 
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In the Figure, 


Put m and „ == Sine and Coſ. of ZS == 1089. 
p and q == Sine and Coſ. ZP Comp. Lat. 
= ad, — OZ, 

And y = Coſine OP == SP, Diſt. fr. Pole. 
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7 | nq—y THE Time of 
Then (by a known Theorem“) — = Cof, . QZP. And ——— the Beginning or End 
P f 7 of Twilight being 
= Cof, . SZ P. Which Angler being equal, their Cofiner are alſo II given, the Sun's De- 
y 1 19 Wer Ay — Time, 
equal, or — = w— ence, 2 —— - By 1s found nearly as a- 
* Lg ts, * m1 ö bove, wiz. 130, by 


ox EM, for anfeocring all Queſtions of this Nature, | ſpherical Trigonome- 

| ann * : n 1 f : y, the Sine of the Sun's Declination, of I try 
| tontrary Name to the Latitude, required, At which Time, 
Or, in Words at Length, Com. N!%. the Sun's J Ray 
As the Sine of 729 and Radius added, vix. 1,9510565 HI SR, touches the 
Is to the Sine of 180, 230901 7% Earth's Surface at E, 
do is the Sine of the Latitude, and is reflected by a 
| To the Sine of the Sun's Declination, Particle of Air from 
On the Day of the arte Tawilight. the Top of the At- 


| Logarithms. I moſphere, at R, to 
Or, to the conflant Logarithm , . «+ 9+1997126 || the Obſerver's Eye at 


| Add the Log. Sine of the Latitude 51® 32/ | 9.8937452 [| H, in a horizontal Direction RH. And fince HH repreſents the 
1 —— {| Horizon, the £ HRS, the Sun's Depreſſion, 180. 
Sine Sun's Declin. S. reqd. 7 7 1 29.034578 
| Anſwering to March ad and Od. 11. Now, b:cauſe SR and H R, are both Tangams to the Earth's Sur- 


face, at H and E, meeting at the Top of the Atmoſphere, R, t 
| | OruxxwIs E, according to the common Methed. Angle HCE, at the Earth's Center, is equal to the Angle SRH 
As Radius 3) 3 90 of I0,0000000 1803 whoſe Half, or the Angle HCR 18 equal do Half F 4 SRH, 
| ——_— ==99 z which would be correctly ſo, if the Ray SR paſſed ſtrait 
To Tang, } Deprefſion ; , +» 9 091997125 || through the Atmoſphere without Refraction. But becauſe the Sun 

So Sine Latitude +» + $1 32 | 9-8937452 [|| Rays are refracted and bent towards CR, (all the Way of their Paſſage, 
—— byte Earth's Surface, from one Part of the external Atmoſphere to 

To Sine Sun's Declin. red. 70 7 25” 8. 9. 0934577 || their Arrival at the Top of the contrary Part thereef} therefore the 
anſwering to March a, and Oct. 11, as before; between which Times || Angle of Depreſſion will be @ RH =x 189, and the Z. GRS wi 
the Twilights increaſe ; and from the latter to the former of which || be the Sun's hoxizontal Refraction == 30/,, at leaſt; whence, the / 
Times, they decreaſe, The Days (different to the Increaſe and De- || SRH—179 30/: the Sun's Rays paſſing directly in the ſtrait Line O- 


| creaſe of Tvilights) increaſe from the Sun in JF to his Arrival in 2s, II till they meet the outſide of the Atmoſphere in , and then paſs thro' 
| and decreaſe from S to LF, in all Latitudes,-While the Days increaſe 


; it in the curved Line reR to R, the oppoſite Part thereof, from 
| the Afternoon Half-Days are the longer; but while the Days decreaſe || whence they are horizontally reflected to the Obſerver at H. 
| {the Forenoon Half-Days are longer than thoſe of the Afternoon. 


Which Confideration furniſhes a Rule (by Proportion) for det-rmining NOW, + 7 SRH = Z RHC = 2 RCE = $0 4% 
the Difference of Time, between Forenoon and Afternoon Obſerya- The Comp. = L. CRH ==81 1; 
tions, from Noon, in the Method of correſponding or ſama Altitude: 
of the Sun; by having the Diſtance, in Time, of the two Obſerva- 


— 


3 
N 


| Logarithm, 
| tions of the ſame Altitudes of the Sun, (in the Forenqon and After-f| Say, As 4 CRH , ., . +» $19 1% . co. _ 
| noon) given, To CH, Earth's Rad, 4000 Miles. . ©» « 43- 6020600 
| an 80 Radius .:. «© 5 . + 8. 900 { 10.0000000 


XXVI. QuesTion To find the Height of the Earth's 
| Atmoſphere, or of its ſurrounding Body of Air, from the Sun's 
Depreſſion 18®, at the Beginning and End of Twilight, being þ 
* 7 X if 


To CR = 4047 Miles, ke | ram 


— 4000 2 CD. 


Miles 47 = DR, the Height of the Atmoſphen, 
requirth 


* — 
EIS edi dt ht * _— 


| 7 


| ® The ReQtangle of the Coſines of two. Sides, including an Angle 0 Spherical Tri lus or minus, the Praduct of the Sines of this 
Idler Side, and 164 Cyſme of the included ll (plus when the fl“ Arik in l, nd iger f 


the Coſine of the Side pete to the included Ang gle is leſs, and minus when it is more, than a right Angle) is equal 
| 


Hence in the Spherical Triangle, ABC, when the inſide Letters denote the Cofnes, and outſide Letters denott 
the Sines, of the given Sides and Angle, included. 


E Then bd + cae => f. Hence @ (when . A leſs than go) = {== or (when Angle A is greater than 90) 


F— cae 


} + === or 4 == (when 4, A leſs than gov.) Bu A, d = 


—.— when . A is greater than 90% 


K 


— ö—ů— 
T -Aftronomical — in PRACTICE anna by Spherical PROPORTION and | 


tbe Latitude and & the Lon of the ſame | 
448 — frm te Corp re A 
for @ 5th Arc ; n 17. e be of @ 
- gay fry e pm ne of ee Latitude 


* a 


Iro Coſ. 5th Are 1 „ „ „ 
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Logakl 


_— 


9 


THMS. 


6 


cribe 8 ti R, or nearly ſo, 


Then the 4 SRH = 380, and Z. RCH == 90 

Land . CRH ==830 
Wherefore, Legarithms. 
Say, As C. CRH . « « : » . $19 co, | 0.0053801 
To CH, Earth's Rad, 400 Miles , | 36020600 


$o Radius „% 9,00 2, + S, 900 I0,0000000 


To CR == 4050 Miles, ferè. 
— 4000 = CD 


Miles. . 50 i= DR, the Height of the Atmoſphere, 
| (ar moſt) required, 


XXVII. Qurssrion. To find the Declination of the | 
Moon, of a Planet, or Star, From the Longitude (ſuppoſe | 
of the Moon) 1762, Paris, April 1, at Neon, G 52, 
and Latitude 4 11! N. bring given ? 


Depreſſion, 


36074401 


PROPORTION, | 
As Radius « » S. 900 10.0000000 
To S. Long. from the el Vinos. 1 | 
Point p or ts +» . 84 235 99980323 


So Tan, Eel. Obliquity , . . 23» 28“ 30% 96377835 


But ſuppoſing tho Sun's Rayt, in tering the Attnolpherd, at 188 | - 
| Moon, and of any Star, or Planet, from the Longitude, La- 


| As Cof. Declination » . „ 189 gy! 3 co.] 0.0236021 


— 


XXVIIL en To fad the Right Aſcenſion of t 


titade, and Declination thertof,, being given? | 


Required the Right Aſcenſion of the Moon, in the foregoing In- 
ſtances, Longitude g3 50 27! o to 
ven. 


ö 
ö 


Latitude 4 11 ON. 
Declination 27 32 34 N. 


PROPORTION. Logarithms. 
As Coſ. Declination , . . . 20 32 3M 0.0522378 


* 


To Cof, Long. fr. next eq. Point & 84 33 o 8.977688 
80 Coſ. Latitude T + 11 9 9988414 


9. 0286980 


0 
To Coſ. R. Aſcenſion, fr. &, reqd. 83 52 2 
180 ᷣ o 


Or R. A. fr. oy * #® 96 7 58 
EXAMPLE II, Longitude Pp. . 8 29% 52 & 


Latitude . , . 2x 28 08. S>given. 
Declination  , 18 43 8N. 


n 


To Tan, qth Are 23 22 49 96358158 


3th Arc , , Rem. 62 26 11 


for a 5th Arc 


NOW, Az Coſ. qth Arc. . . 230 22! 49” co. | ©. m_ 
| To Cof. 5th Arc. . . 62 26 11 $3900 
So Coſ. Ecl. Obliq. ; . #3 28 30 9.96248 01 


3.665135 
EXAMPLE IT. 1760, Paris, Auguſt 5, Moon's Longitude at | 


To S. Decl. N. req. 27 32 32 


| To Cof, Long. fr, next eq. Point op 5 0 52 52 © 9-7007158 
| So Coſ. Latitude * # 28 © 119.9998577 
To Coſ. R. A. fr. next eq. N — — | 
, required , , . » 53 o 10 | 9.7456 


Noon, 8 29 52/, Latitude S. 10 287, required the Declination N. 
According to the ABOVE-RULE, 


As Radius Ss SS >: 6.2 1 S. go? IO. ooocooo 


9.93694 56 
[ 9-6377835 


To Tan. th Arc * 3 . Il | 291 
Lat, and Dif. Name Ad E 3 0 FRE. A es 


o S. Long. fr. next equin, Point y 599 52/ 
So Tan, Eclip. Obliquit . . 23? 28 go# 


* 


* 


gth Are zun 209 T8 
180 


9.515268 


LEES 6. Ss 2 i 
So Col, Ecl. Obliquity rb 23 23 0.02 


99624801 
To S. Declination N. required. 18 FIX 7 
| w__ a Proof of the Truth of M. Dea M8. ; A 064064 


N. B. The two Examples above contain all the Caſes that can 


Ihappea, in finding the Declination of the Moon, a Planet, or the Stars, 


from their Longitudes and Latitudes, reſpectively, given, 


— —— 2 AMES. — 01 1 


SIRE. P 1 2 


The above Queſtion may be otherwiſe anſwered by finding an 
aT APE of a N re Triangle, whoſe Sides, 
AP the Comp, Declination, 
AE the Comp. Latitude, are 
PE conſtant Diſt. of the two Poles of Ecliptic { given, 
and EquinoQtial 230 28/ 30% 
The Sides including the required E. being AP, PE, 


XXIX. Qursriox. To find the Right Aſcenſion of a 
Star, or Planet, from the Longitude and Latitude thereof be- 
ing given ? 


_ In A APE, are given Z. E, Sides AE and PF, to find 
LP 
| Wen Bo Mews « © . e* $7 of” ? han. - 


tude « » 4 11 oN, 
To find the Right? Aſcenſion of the Moon inthat Pofition, 


PROPORTION, 
ET. - c & 


| 


| 10-00000008 
To S. Long. fr. next eq. Point . . $840 34 „ 9g. 998-802: 
So Cotan, Latitude N. . 4 ne 1358275 


To Tan, 4th Are » 364 47 $4 | 11. l 
Ecliptic Obliquity — 23 28 30 Sig. Long. a 
[ Lat, of lik 
The 5th Arc. . Dif. 6z 19 24 [Name, 


es the given Latitude and Sign 7 the Longitude are of the 
fame Name N. or S. you muſt ſubtraf the Ecliptic Obliguity from the 4th 
for a gth Arc, But if the Latitude and Sign of the TS tude are of a 


erent. Denemination, you muſt add the Ecliptic Obliguity, te the gth fer 
4 51 0. 


V, 8, H, , XN mn, Northern Signs, 
, M, T,. H. , N, Southern Signs. 


— 


- 68 38 2 Nr 


— . 
1 


* 2 — n * ol 
* * ” p — 
. 4 - N 
2 . - * . 
— — 1 * 5 0 4 
——— — — —— - "Y 
— — — — 5 _ - 
* 


2 


pou 
- 
- — a 
— — F — 
— — — 
0 ped 
— — 


— 


L 2 
pe EY ono —— 


-- — 
— — 
— — 2 


| 


2 


| 


f 


| 


as. , —_——. —_ 


7 So Tan, Longitude from  . « + 59 


b 


| To Tangeat 4th Arc E222. 


— . tl. 
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—Aﬀroncmical QUESTIONS (in PRACTICE) anſwered by Spherical 
F | Logarithme. 
Now, As Sine 4th Are. oo $50 477 54” co. 0.001 1696 
To Sine zth Are 62 19 24 99472292 
So Tan. Lon. fr. next Eq. Point fr, 8 33 © 11-0204135 
To Tan. R. A, fr. £ required , 83 52 . | 10.9688 125 
180 © © 


Or Right Aſcenſion ys Vo » + +96 th i _- BO 
EXAMPLE, II. rgitude 0 YH . - 29% 52 , 
Lathuds +» o © 0 is T e 4 * 
To find the Right Aſcenſion ) in that Poſition ? ' 
4 By the above Rule, 


„„ oo os 0 & & 10.0000000 
To Sine Long. from next Eq. Point 59 $52 © 9-93694 56 
So Cota n. Latitude South , « . . x 28 © 11.5916963 


To Tan, gth. Arc .. e_3 + +» - 88 18 ng 111.5286419 
Ecliptic Obliquity « . + « +» 23 28 30 Sig. Long. and Lat. 


{of dif, Name. 
The 5th Arc , » +» + + Sum 111 46 45 
' 180 ©. © 
Now, To Sine th Are „ 7 15 9. 9678384 
As Sine 4th Are 38 18 15 co. * 
= 10.236229 


XXX. QuxsTION. To find the Longitude and Latitude 
of a Star or Planet, from the Right Aſcenſion and Declination 
thereof, bring given ? 


23 Right Aſcenſion from 99 7. T4 Wow 

eclination North , . . 27 32 32 8¹ 

To find ber Latitude North and Longitude Fon Aries, 
PROPORTION, 

As Radius Sine . + + +» 90 of . of 


To Tangent Ecliptic Obliquity . 23 28 30 
So Sine R. A. from next Eq, Point & 83 53 2 


9-6377835 
9-997 5074 


24. 22 iS 963 52909 
+ 62 27 28 comp. given Decl. 


Sum 85 48 46 


Fifth . ß 


New, As Coſine 4th Are. . 2% 21 18 co.] . 0371260 
To Cofine th Are 35 48 46 2. 8634167 
So Coſine Ecliptic Obliquit . 23 28 30 99624801 


To Sine Latitude N. required , 4 11 N. 8. 8630228 

N. B. When the Right Aſcenſion and Declination given are of the 
ſame Name, N. or S. the lement of the Declination given adds to the 
4th for the 5th Arc : But when the Right Aſcenſion and Declination given 
are of different Name, the 4th Arc ſubtracts frem the Complement of Decli- 


nation for the 5th Are. 
Now, to find the Longitude from Libra. 
a PROPORTION. 
As Coſine Latitude . «42 4? I 17 o“ co.] 0.0011 586 
To Coſine R. A. from next Eq. Point & 83 52 2 9. 02870 50 


has Cofine Declination  . 327 32 32 99477622 


To Coſine Lon. from next Eq. Point & 84 33 o 


8.97762 58 
180 0 © 


Longitude from + + + + « Ys 27 or S 5% 27 reqd, 


J. 


Sun R. A. in the Ecliptic, being in the ſame Signs. [| the ſaid eppęſte Side AE, laft. found, (on which the Latitude is meaſured) 


10.0000000 | 


| Examytz II. J's R. Aſcenſion from e 589 & 10% 22 
Declination . . 18 43 Ix, | hren. 
To find her Latitude South and Longitude from . 


nnn. . 


| PROPORTION as befaxe, . _ |Logarithny, | 
As Radius Sine . e 90 of of I0,0000000 0 
1 — 1 f 


To Tan. Ecliptic Obliquit y 


23 28, 30. (9.63778 
So Sine R. A. from &-- 0 · - 0 : 1 18 


9.926433 


TWP REA. i. 1 es 
To Tangent 4th Are. 1 20 13 10 9.662771 
| +.71 1 52 Comp, Dei. DN, 
F 91 30 2 
As Cofine 4th Aare. 20 13 10 co. 0.076232 
To Coſine e 89 8.418097 
So Cofine Ecliptic Obliquity . «+ 23 28 30 9.9624801| 
| To Sine Latitude S. required , 1 28 © $.4081830 
| NOW, To find the Longitude from Aries. 
| As Cofine Latitude S, , , , , 287 O% co.] 0.000142; 
To Coſ. R. A. fr. the next Eq. Point ꝙ 58 © 10 9.724760 
So Coſine Declination Cg. 18 43 8 99763979 | 
| 2 „„ 
So Coſ. Long. fr. ſame Eq. Point 59 52 © 9.7007 162 
| or, & 29 52 © required, 
| In the Triangle APE of the foregoing Due on, are given the con- 


| 


| fant Diftance of the Poles of the Equator PE, and Ecliptic 230 28! 30", 
| che ones of Declination (or g09 and contrary Declination) AP, <vith 
inclu 


: ded C. of Right Aſcenſion from the Solſtitial Colure of O er Vr, 
To Tan. R. A. from required. 58 © 10 8 P, to find the Side Tee to — I, viz, AE, zobeſe — to — 
Star or , K- NN. A, m, F, T Lat. S. FRA, Lat. f. A. | is the Latitude ; or Exceſs above 900, the contrary Latitude, required, 
Planet in I V, — N, V, G, H, Lat. N. Q leſs. G Lat. S. { greater A alſo to find the C E. at the Pole of the Epic, included between 


and the conſtant Diſtance of the Poles (aforeſaid) PE; which C. E found, 
will be the Longitude required from the ſame Solftitial Colure of 93 or yp. 

NOW, The Right Aſcenſion at P, and Lon itude at E, rom or 

being known, the Right Aſcenſion and Longitude from Of and C, will 
| 41ſo knozon ; the latter being the ments of the former to goo 
XXX. QugesTION, To find the Longitude of a Star, 
| Planet, or Comet, from the Latitude 20 59“ N. and Declina- 
tion 200 1/8. — given ? 

N. B. This Queſtion is reſolved by a Projection on the Soſſtitia 
| Colure. 
N. Pole of the World, AE s Dift. from the N. Pole of the Ecliptic, 
PE Diſtance of the two Poles, and f. E the Longitude from g, and 
P, the Right Aſcenſion from Jp) 

*AP=—=X's D. fr. 


N. 
Pole World . 0 1100 17 of Sides op. . . arithms, 
AE== X's Diſt. fr.N, þ | Sides _ OO} 
Pole Ecliptic , 8& 1 © } inclu. (L. S. co. 0.000;890|. 
PE: Diſt. of the two Z. re- 
Poles o© +» «© 23 28 30 Cquird, JL. S. co.] 0.3997364 
| Sum 220 "46" 4 EE LI 
From. . . Half 110 15 15 1 
Take AE, 1 Rem. 23 14 15 L. 8. 5 a S--4Þ 9.596095 ö 
Take PE, 2 Rem, 86 45 45 L. S8. «| 9.99931734 


Sum 19.99 57336 
| 84 19 334zL.8. Half 9.99) 8668 
Double is Z. E 168 39 7 Longitude from S following. 


Subtract 5 Signs 150 © © , N, m, m. 
Place of the Star, 45 = 


Planet or Comer, f 23 39 7 15 2d. Quadrantof the Ecliptic-| 


— 


Or, 168 39 7 Longitude from S preceding. 
If 180 0 © 


_—_—_—— 


— 


In a Spherical Triangle APE (AP being & s Diſt. from the 


Being the Converſe to the Proportiona anſwering to the XXVII. Vu. r 11 20 53 in qth Quadrant of the Ecdliptic 
Queſtion. * Are 0 4 E fr. W. 


Fach 


— 41 


Ac, 22 
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oom QUESTIONS (in PRACTICE) anſwered by Spherical PROPORTION and 
| LoGARITHMS, 


Each Place being 780 39' 7” from the neareſt EquinoQtial Point 
and reſpectively. 

N. B. The Place (of the tts bere found) muſt be determined by the 
near Situation of the Planet or Comet whoſe ' Longitude is required, in 
reſpe# of ſome known Star, whoſe Longitude is given. 

Examerz II. To find the Longitude of the Pleiades in the 294th 
Year befere Chriſt, from their Declination at that Time 140 30/ N. and 
Latitude 40. N. being given See fol. 12, Sherbone; fol. 56, Vincent 
Wing, Inſt. and Page 16, Street. | 

In a Spherical A APE, as before, : 

Arc given? AP Fy 39 o Side op. E. required. Logarithms. 


to find . | AE o oOo Sides inclu. 7 L.S.co.j 0.0010592 
E fr. 25 PE == 23 28 30 LE required J L. S. co.] o. 3997364 
| Sum 184 58 30 „ eo 4 

From Half 92 29 15 7 6 wad 
Take AF, 1 Rem. 6 29 15 L. 8. ] 90530263 
Take PE. 2 Rem, 69 © 45 L. S8. 99701887 


Sum 19. 4240100 
10 O 47 L. Ss. . Half 9.71200 50 
Double is C. E — 1 34 Longitude, from preceding. 
| go o o S from 


20 


a * 1 58 26 required. 


Pl. 1720 ſince xt. 8 26 5 8 Hally. 
Sum 2014 Vn. 28 6 42 Inereaſe of Place. 


321 
2014) 101202 “(50 14” 571. 


. Annual Motion of he then in fo/lowing Order. 
XXXI. QuesTION. To find the Right Aſcenſion of a 


Star, Planet, or Comet, from the Latitude 2059 N. and 
Declination 200 11S, being given, in the former or 3oth 


Dueſtion ? 


In a Spherical Triangle APE, 

Aregiven® ) AE $79 1/ o“ Side op. C. required, 
to find 7 AP==110 1 © { Sidesinclu. 7 L. S. co.] o. 0270602 
P from Af PER 23 28 3ot Z required J L. S. co.] o. 3997364 


Sum 220 30 30 | 1 
From Half 110 15 15 . 


L 


Take AP, 1 Rem. o 14 15 L. s. 7.617 8397 
Take PE, 2 Rem. 86 46 45 L. S8. 99993134 


Sum 18. 0436497 
60 27 10% L. S. Half 9.0218248 
Double is Z. P, 12 4 20 R. A. from H preceding. 
— 2 
| 167 55 40 R. A. & &c. from g following, 
go © OR. A, S from ꝙ 


Sum 257 55 40 R. A. from Qp, 3 


Or, 120 4 20% R. A. , &c. from hy following. 
270 OR. A. of y from . 


Sum 2382 4 20 R. A, from ꝙ following. 
N. B. The Right Aſcenſion of the tuo here found, muſt be determined 
by Circumſtances, or Phœnomena accompanying the above Data; the N- 
cinity of a Comet or Planet to a known Star of given Right Aſcenſion, &c, 
But here in the ſame Caſe, when the Longitude is from Q\ or , the 
Right Aſcenſion is from the ſame Eq̃uinoctial Point, 


lead of the included C. itſelf ; the Sine and Sine 75 its Supplement to 1800 


Interval of 4 Return tothe ſame Merid.23 54 40 


n IE 


Exaurtz II. To find the Right Aſcenſion of the Pleiades in the 
2 Year before Chriſt, from their Declination at that Time 140 307 N. 
Latitude 4 N. being given, as in the former Queſtion # 


In a Spherical Triangle APE, 
Are given“ Y®AE==859 & of Side op. EC. required, Logarithms.. 
to find Z. ( AP=275 30 72 — L. S. oo. o. 0140584 


Pfr. , or { PE=23 28 3ot 2 required 5 L. S. co.] o. 3997364 
its Supt. 


Sum 184 58 30 n 9 6% 
From Half 92 29 15 | . 


Take AP, 1 Rem. 16 59 15 L. 8. „ | 0-46 62 
Take PE. 2 Rem. 69 O0 45 L. 8. 1 — 


Sum 19.849082 
320 450 11” L. S. * 


1 Half 9.924804 1 
t = . * 3 
8 16s 39 22 R. A. Pleiades from S preceding. 


R. A. go © o S from ꝙ. 


NG T. de. Kt. 24 29 38 from ꝙ following required, 


The Supplement of the included C. is, in the Caſe above, found in- 


being the ſame, This Diflinftion muſt be carefully regarded, according to 
the Nature of the three Sides of the Spherical Triangle given, that it ma 
be known from what Part of the Solſlitial Colure Q or H, the C of Right 
Aſcenſion, or Longitude is determined. 


When you would find the Times of Riſing and Setting of the Moon, 
or Planets, or the Time, at any Altitude, their Amplitudes of Riſing 
and Setting, &c. You muſt ſubftitute the Times of their Paſſage 


through the ſame Meridian, in the preceding Calculations, inftead of | 


Noon, the Time of the Sun's Paſſage, 


The Time of a Planet from the Meridian, is reduced to an Arc of 
the Equator by this PxoypoR T10N, , 


As the Interual of the Time betzvixt two next Paſſages of the Moon or a 
Planet, through the ſame Meridian is to 360 ſo 1s . nterval betqwixt 
the given Time, and the Time of neareſt Paſſage through the Meridian, to 
the Degrees, Minutes and Seconds of the Planets angular Diftance, meaſured 


on the celeſtial Equator, from the ſame Meridian, when the Altitude of 
the Planet is required. 


XXXII. QuesT10N, To find the Altitude of Mars, the 
12th Feb. 1758, at Six in the Morning ; being the ſame as 
the 11th Feb. 18" paft Noon ? 


h m s 
& paſſed the Meridian 1758, Feb. 11 111 16 407 At Paris De 1 
; * ay 11 20 Caille's Ephem. 
Dif, © 5 20 | 

24 0 © 


— — — —— 


. 


Feb. 11 18 © o Time given. 
11 11 16 40 Souths. 


& from Meridian 6 43 20 Paſt. 
As 23> 54m 408% : 3609 ;;: 6b 43m 209 ; 1010 127 29% 
rreſpondent Diſt* & from Meridian, 1758. 
Feb. 11d 18 a 
Declination & 21 527 © N. Feb. 114 18Þ 1758, La Caille, 
48 50 10 N. Height Pole, Paris. 


— — . af̃ p „ IEEE —— — — 2 — 
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3 1 | ANTE TEE 1 
Aſtronomical QUESTIONS (in PRACTICE) anſwered by Spherical PROPORTION and 


* 
| On 


Dia. & from Pole - 68 8 o 


Traut. Required the Right Aſcenſion of Mid-Heaven for 


By PROPORTION, QuzsT, XI, Logarithms, 


the Mid-Heaven Right Aſcenfion 1 59 
. and Ecliptic obliquely 259 28! 300 


PROPORTION, 


To Sine Comp. Dit. & fr. Meridian 101 12 29 
So Tan. Comp. Lat, Paris, «. . 4$ 30 0 


To Tangent Are , * 9 38 43 9-4 303158 


To Sine Complement Are K. . 77 46 43 9.32 56996 To Cofine Eeliptic Obliquity « , . » 
As Sine Complement Are K 38 41 co. | 0.0061844 So Cot, R. A. Mid-Heaven . 
So Sine Latitude « « » +» & « 48 50 10 98766969 
To Sine Altitude & required , 9 18 10 9.2035$09 
M. Dela Caille made it (See his Ephem.) 9 1a 8 only, 


To Cot. Mid-Heaven fr. ꝙ preceding 
128 


XXXIV. Qursrrox. To find the Point of the Ecliptic, 
an Rallies of 6 fe i» © © $00 &o7 | 19-0000000 I as the Meridian, or Mid-Heaven Longitude, correſpondent 75 


See Beloto. As Radius . . * » . » + + « go? & ©f| 10. 000000 


38” from M preceding; 
given 

Legaritbru. 
23 28 99624801 
15 38 0 10. 5 531022 
— — —— 
16 57 58 10. 5155823 


Who found the Arc X 9 477 (Ser p. 16 La Caille Eph.) inſtead of I Longitude Mid- Heaven rem. Sig. . xt 
90 38/ 43“ as above. 

Who finds 1010 127 45% 6b 43% 200 

inſtead of 101 12 29 ==as above. 
en Diſtance from the Meridian ii above 6d or add X to the 
Planet's Diſtauce from Pole for V. if t:fs, fubtra# X from Poles Diflance 
rom Planet for V. 

N. B. The ſame Method as that above ſerves for all other Planets, 
and alſothe Moon; if you obſerve to take out of an Ephemeris the true 
Interval of Time betwixt the two next Paſſages of the Moon, or a 
Planet through the ſame Meridian, for proportioning their Diſtances 
in Time therefrom, either before or after their Paſſage at a Time 
given by the Clock. 


XXXIII. QuesT10N. To find the Right Aſcenſion of the 
Mid- Heaven Ecliptic at the Meridian, from the Sun's Place, or 
R. Aſcenſion, and the Time of the Day er Night being given ? 


Rur. To the Sun's Right Aſcenſion in Degrees, Minutes, &c. 
found to the Time given, when Right Aſcenfion of Mid-Heaven is 
required, add the Degrees, &c, of that Time from the former Noon 
{| (allowing 159 Degrees to an Hour) and the Sum rejecting 3600 if 
{ above) will be the R. Aſcenſion of the Mid-Heaven, at the Meridian, 
required, 


being given ? 


PROPORTION, 
2 m_aÞ FJ oe. Tu 


To Sine Ecliptic Obliquity , , , + 
So Coſine R. A. Mid-Heaven 28 


ToCofine Meridian E. required , , , 


1764, March zoth, roh 2om in the Forenoon ? 


Sun's R. A. in Time. PROPORTION, 


Right Aſcenſion in Time mw! 28 

Mar. 3oth. 10> 20m Morn, F 37 
By Table p. a8. 37% o. 9 15! | 
TG ca TTY 


R. A. of the Sun in Degrees at the Time 9 22 0 | 


Mid- Heaven Declination will be North. 


Now, 22h 20m reduced to Degrees = 3355 ©& o | 


Right Aſcenſion of Mid-Heaven required , , Sum 344 22 © 
0 © 


M—— 


R. A. of Mid- Heaven, ſhort of dis a 38 © 
When the Sum aforeſaid is leſs than god it is Right Aſcenſion | 
Mid-Heaven from v following; if above 9c® and leſs than 180, ſub- 


* 4 


the Mid-Heaven Altitude. 


Dl. A.” 


| if more than 180, and lefs than 270, ſabtract 180 from it for R. A. I Mid-Heaven Altitude. 
of Mid-Heaven from & followt 
than 360, ſubtract it from 360 for Right Aſcenſion of Mid- Heaven } Mid- Heaven Declination 
from M preceding, as ia the Example | 


given. | 
| This Queſtion is of fingulav Uſe inabe Conmputddion of Eclipſes, ſubſervient 


to Navigation. 


—8— 
— — ao. * 1 — rot. ent * 2 ” 


Mid- Heaven Altitude required , 


13 2 2 or culminating 
; | [Point of the Ecliptic required, 
N. B. The Mid-Heaven Longitude is always found from the ſame 


Equinoctial Point M or , that rhe Mid-Heaven Right Aſcenſion is} 
taken from 


XXXV. Qussrron, To find the Meridian Angle, o- 
Angle of the Ecliptic and Meridian, from the Mid. Heaven 
Right Aſcenſion 15 38“ and Eclipuic Obliquity 230 28“ 10' 


en... 


9 o of] 10.0000 

23 28 30 | 9.6002646 
15 38 ©} 9.983629 
67 26 33 | 9-53389:6 


XXXVL QuesTiONn. To find the Mid. Heaven Deci- 
nation, or Declination of the Point of the Ecliptic at ti! 
Meridian, from the Mid Heaven Right Aſcenſion 1 52 38/ and 
Ecliptic Obliguity 230 28! zol, being given ? 


1764 Mar. 29, — 34 65 pe 6 Ep) 10 — cc XY 7. yo? of of] to. 0000000 
o, Noon | 
he * To Tan, Ecliptic Obliquity , , « ; 23 28 30 | 9.6377335 
Increaſe Sun's R. A. in 24h 3 37 | So Sine R. A, Mid-Heaven , , , , 2 ay. «4305267 
S 23 9-4305 
As 24): zm 37 :: 22h 20m zu 229 Increaſe, 3 N. * n 75 obo 
| + 34 6 To Tan. Declination on the Merid. S. reqd. 6 43 x5 9.068310: 


N. B. When the Right Aſcenſion of the Mid- Heaven is above 
1800, 2s in the preſent Caſe, then the Mid- Heaven Declination of 
the Ecliptic Point is South. But if the Mid-Heaven Right Aſcenſion 
is leſs than 1809, then the Mid-Heaven Longitude being North, the 


(Or See P. 194.  XXXVII. QuesT10N. To fiud the Altitude of the Mid- 
Heaven, from the Latitude of the Place 
Mid Heaven Declination 6* 4.3! 15 S. being given? 


Rot. If the Latitude and Mid-Heaven Declination are of the 
fame Name, add the Declination to the C omplement of Latitude for 


ng: But if it is above 270®, and leſs [II ExamrLe, Complement of Latitude 380 310 zo N. 
6 15 K. 
43 15 


519 28/ 30", and 


„31 48 15 


If the Latitude and Mid-Heaven Declination are of different Names, 
tract it from 180, for R. Aſcenſion of Mid-Heaven from & preceding; I] ſubtract the Declination from the Complement of . — for the 


— _ 


XXXVIII. 


S7 Ss 


S wW 


1111 ws MH 
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—"Aſronomical QUESTIONS (in PRACTIC Eu anſwered by Spherical PxoOPorTION and 
| | Loca rr Rus. 


— — 


XXXVTII. QuzsTion. Ta find the Altitude of the Non- || Firft to find the Moon's Altitude and Azimuth ? 
agefunal, or goth Degree of the Ecliptic from the Horizon (be- 

ing egual to the Angle of the Ecliptic and Horizon) from the || 88 
Mid Heaven Abitade 31 48" 15%, and the Meridian Angle | given. ( 2 QPZ= 36 28 7 Moon's angular Di, fr. Meridian. 


67 26! 33 being given ? 
Logarithms, To find QZ = Comp. Altitude? And Z. QZP = the Moon's 
As Radius Sine W BE E535 vn 90⁰ © O 10,0000000 Azimuth from the North ? 


1 
| q 


— 


In the ZP = 380 37/ 30% Comp. Latitude, 
QP = 96 48 11 Comp. Moon's Declination, 


To Sine Meridian 5 . « « 67 26 339.9654345 
So Coſine Altitude Mid-Heaven 31 48 15 | 99293445 


_— 


To Coſine Altitude goth Degree required 38 17 40 | 9.3947790 
Then you may proceed to find the Place of the goth Degree E 
of the Ecliptic, or its Diſtance from the Mid- Heaven Longitude, 
THUS, As Radius to Cofine Altitude Mid- Heaven, 
So Cofine Merid. Angle to Tan. Diſt, Mid-Heaven from the goth Degree. N. B. The Line 
Which Place is found by adding the Diſtance to, or ſubtracting it from |} PQ terminares in ZG, 
the Diſtance of the Mid-Heaven, according as its Place follows or pre- above the Interſ:Zion of FJ 
cedes the Place of the Mid- Heaven. MN and Z, betwweem 
Viz, If the Mid- F Vf, , X, &, , Il, add the Diſtance of || r and o. 
Heaven be in S, N:. n, . m, , ſubtrat — * | 
to and from the Place of Mid-Heaven, for the Place of the goth De- 
gree, in North Latitudes, and do the contrary in South Latitudes. 
Then the Point of the Aſcendant has been ufually found, or the 
Ecliptic Place at the Horizon, at a given Time, for the Purpoſe of 
finding the Parallactic Angle, or that Angle which a Vertical (paffing 
through the Sun, Moon, or Star) makes with the Ecliptic, for com- 
puting Ecr.1yses and OccurLTATIONS. | 


But as theſe Methods are tedious and obſolete, we give the following 
UnrvzrsAL New MxTHoD of finding the PARALLACTIC ANGLE, PROPORTION — 
2 3 * — 8 As „ 1 8. 900 Io. 0000000 
' XXXIX. QuesTiOoN. To find the apparent Place of wy 19 3 PETIT en 28 60 2% „% 
he M h . . | £ Q & E 0 1 3 7 | 9.9053547 
* 3 from her Longitude, or true Place, and Latitude || So Tan. Comp. Lat. ZP , . « 38 31 30 [9.905994 
VER — 
a | To Tan. 4th Arc . , . ga 37 46 [9.063489 
Find the P' Deelin, and R. A. (by Queſt. XXVII. and xxvnl.) II) Decl. and Lat. Place Add 83 11 49 Comp, Decl. 
anſtoerable to the-Longitude and Latitude given; fer in a Spherical Tri- of diff. Name, 0 46k [S. 
{ angle APE, there are given AE the Complement of Latitude; PE, the sth Arc , Sum my" 35 or 64 10 25 
Diflance of the Poles of * and Ecliptic ; and . E, the Longitude . 
from 93 or hf, the Solftitial Colure, to find A P the Complement of Decli- || N. B. Subtract the 4th Are from for the 5th 


nations and C. P, the Right Aſcenſion from 12 or 9B ? Arc, when the Declination and Latitude of the Place are of a different 
Or take out the Declination and Right Aſcenſion to the Time given, || Name. 

from Ephemerides, De la Caille's, Conmoiſſance des Temps, &c, reduced 
to Greenwich-Meridian, . 


— —————— » 


| As Ss r * 32 3% 40% co. 8767574 
, To Coſ. 5th Arc . , , 10 25 9.6391334 

EXAMPLE. To find the Moon's apparent Place from the true, || n 
N11 ro 44%, for the Tear 1737, February 184 2Þ 25m 9 apparent, eee 3 3 _9-3933936 


2 6% mean Time ernoon, O. S. about the Bepinni the | ne 
ſolar clipfa obſerved at * 4 . of To Coſ. Alt. QZ or S. Alt. a. 23 52 19 | 9.6071244 
| "20 


| | 
The Sun's Longitude then »: 5 X 12 6 55 | 
_— 0 9. © NOW, As Cof. Alt. GQ orS. QZ . 66? 7 41 co.] 0.04388390 
te Right 1 34 34 43 To S. Y Ang. Bid. fr. 8 z 36 28 7 1 
r o- o © I SS Bit. from Pole QP 2. . 96 48 27 9.999374 
Moon's Longitude then, by Theory, © o Nn — 


Latitude N. . . . * . * D 37 40/1 * 
— Declination correſpondent 8. f 6 48 xx To 8. D's Azim, | | 
j——— Right Aſcenſion correſpondent = ee Ty e, 10 56 from the 8. «+ + £MZQ_ 4% 11 48 | 9.8098 362 
' 2 row 000 apperents in Degrees, 360 217! 15, | 
Hence R. A. of Mid-Heaven 1 . 1 18 52 3 Here, In the Spherical Triangle MZr, the MZ ! 

4 . | pheri angle r 4 r, TMZ, 
i 228 ndent N. ; : 9. © WS 7 Supplement of . of Mid-Heauen Ecliptic, and Meridian ) with the 
1 Wen at ee, e + 46 31 10 f aladed Side MZ, the Zenith: Diftance of the Mid- Heaven Ecliptic, 4 
Mid- ven Zen. Diſt, from the Ecliptic Altitude at K , 

the Meridian. a a 0 „ 43 23 5o [l d. Parallattic Angle, 4 Mr2, char the i- 
Mid-Heaven R. A, — Moon's R. A. is the Moon's tical ZG paſſing through the Moon's Center, makes with the Ecliptic MN, 

Angular Diſt, fr. the Meridian, paſt 8 1 36: 28 7 || without — Regard to the { HFM, of the Horizon and Zeliptic, 
Angle of Ecliptic and Meridian, to R. A. Mid-Heaven, commonly le the Altitude of the Nonageſimal er goth Degree of the 

or Mid-Heaven Longitude . 1 . . 67 51 20 J{Ecliptic, to which that Angle of the Horizon and Edliptic is equal ? 


er EIT 


i... 
—_— 


—— rs. at 


— 


PROPORTION, 


* 
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| Aſtronomical QUESTIONS (in PRACTICE) anſwered by Spherical PRoroOR TION and | 1 
ö LoGARITHMS, | | 
PROPORTION, Logarithms. 4 (now having ſmall Latitude) coincides with the Point r in the Ecliptic, | 
yas Radius © «© © ©» + + » . 900 | 10,000d0c0 || then it is evident that the / MP of the Ecliptic Mr, and Circle / 
4 —— of Declination P, will contain the Sum of the PARALLACTIC 
To Cof. Zen, Diſt. of Mid-Heaven (MZ) 43 28 50 | 9.8607020]| ANGLE and the Angle that the ſame Circle of Declination P, at 7 
|So Tan. Azim. (Z. Z) 40 11 489.9268392 che Sun or Mo», makes with the Vertical, QZ; therefore from 8 
— which /_ of the Ecliptic and Circle of Declination, taking away the 
To Cot. of an . with the Merid. the iſt + f} 2. of the Yeriical, paſſing through the Sun or Moon, and ſame Circle 1 
4 Part of the Supplement of the Kors. ; + |} of Declination ZP, and the PARALLACTIC ANGLE, MrZ, / 
Z.rMZ, by a Perp. fr. M. to r Z 58 29 14 | 9.787 5412 JJ will then evidently remain; which is chergfore D. COWPER':; in. 
. Supplement Merid. Z. 112 : 40 * I} proved compendious Matbod-of finding the Parullactic Angle. 
' Remaining Z. 53 39 27 0] Thus, the Moon's Longitude at the aforeſaid Time of O6- o / « A” 
| — f ſervation of the ECLIPSE beginning at Greenwich is If 11 10 44 4 
And, As S. Firſt Part of the Supple- 7 { co. I Correſpondent to which the . of Ecliptic and Circle of | 
ment Meridian gn : 58 29 13 0.0692948 Declination MrP, by Tab. p. 23, is 567 39 1; 7 
To S. remaining Part of the Supple - From which laſt Z. MrP take away the Z. ZP of the 8 
ment Meridian 7 . © «© + + 53 39 -27 1-9.9o060595 Vertical and Circle of Declination, as before found — 23 52 64 
180 Coſ. Azimuth (Z. )) , +» - 40 11 4$ 98829988 — 1 
— , —— II Then will remain the PARALLACTIC Z. by Dean Coopers | 48 
To Coſ. PARALLACTIC Z by the } 43 48 20 | 9.8583531 improved compendious Merhed.. . . 43 46 21 
Vertical and Ecliptic,. the Z. My, By the UNIVEASAL New MzTHoD . . 43 48 7 
reguired, — — 
Thus the Trouble and Attention of finding the Altitude and Longitude "How ſmall the Difference! — 1 5, 
of gov of the Ecliptic are avoided. 3 | Error. A 
OTHERWISE, II Rzxmanx., The Z. of the Poles of the Earth and Ecliptic being c 
By DEAN COWPER's comperdizs METHOD; being ere always the Complement of the . of the Ecliptic and Circle of Decli- 14 
of the IMPROVEMENTS of Afronomy in this laſt Age. nation, whether leſs or more than go, (evident by Projection). There- "It: 
The Dean of Durham proceeds to find the Y's Alt. by the former fore when either the Sum or Dif. of the C of the f Poles and E. of the S 
Method exhibited; who (inſtead of finding the Azimuth QZP) next |} Center, or Vertical and Circle of Declination, according to D. Coryper's L 
finds the . ZQP, which he calls the Z. at the Center. This An- compendious Method, is equal to the Complement of the . * 
«© ple at the Center is the ſame Tvith that ⁊ul ich the Axis of the Earth I| Ecliptic and Vertical, it is plain from thence, that the Angle of the P 
„ makes with a vertical Circle drawn through the Center of a Place in the I Center - called) or E. of the Vertical and Circle of Declination bei 
te Projection of the Progreſs of the lunar Path over the Earth's Diſk, or || taken from the Angle of the Ecliptic and ſaid Circle of Declination E 
% Plane of the Horizon : The Complement of the Sum, cr Difference, || (commonly called the Meridian Z.] will leave the E of the Ecliptic| 01 
« of which Angle, and the Angle of the Poles of the Ecliptic and Earth, || and Vertical, called the Paralla&ic C., as aforeſaid, according to D. 
ec on the ſaid Projection, ( according as the Pole of the Ecliptic, and Ver- Cætuper's improved compendious Method. 5 
«© tical, paſſing through the Moon 1 Center, fall on different Sides, or on || For, Let M E. of Ecliptic and Circle of Declination, | 
| cc the ſame Side, of the Meridian, or Earth's Axis, reſpectively) is the || Then, 90 — M== E. of the Poles of Ecliptic and Earth. fr 
4 „ Parallactic Angle.“ C== Z. at the Center or Vertical and Circle of Declination. 
1 See Palladium 1756, p. 35. for the Explanation of. this uſeful Piſ- And, C + go? M= Complement Parallactic C. 8 
1 covery, by Dean COwWPER. II Hence, 9oo — C gov 3 M == Parallactic C. | A 
3 „ : 1 In 1ſt Caſe M — C = Parallatiic 7. 8 
To fnd £ ZQP, or £ at the Moon's Center U Second Caſe 1809 — NE FC = Paralladic g. 
As Cofine Altitude Y, or S. Zen. Diſt. 669 7! 41%co.| .0.0388390)} Or fince, in the 2d Cſe, M is greater than ge (which only hap 3 
| To. ang. Diſtance fr. Mer. 2 QZ 36 28 7 9.77406 58 [ yhen the Longitude is from 93 to VF) therefore 1 tc 
So Sine Pole from Zenith , . . 38 31 30 9-7943877 90 — de + M = L. of the Polos of Ecliptic and Earth, tl 
: a Viz, — 90? M. . 
To Sas £2. Conner t 3 ' TC 607292 1 : | 
2 of Poles of the Land nd” Eärüe as 7 Sc al — os 85 n . Ss |; 
1 ee beer * {at Mid. Heaven, Hence, Univerſally, M — C = the Parallactic Angle. 2 | x 
* Complement bb. : ++ + a5" a8 ebthe Proline Or, Comp, M — C == Comp, Par. C. according to D. Conoper. | b 
according to D. Coroper's compendious Method, Which is accurately true, | > Oy , 8 M 
when the Comp. of the C. of a Vertical, paſſing through the * D, — 4 gh 2 uſe Ke 7 4 2 3 F Angle 7. og ? {B 
and a Circle of Declination is taken inſtead of the Complement of hob W. add LES r re 
A . R : : „With the Moon's mean Anom. to the Timegiven119 8! 54 
Meridian Angle at the Mid-Heaven ; when there is no Latitude; and] Pind (by Tab. p. 78) Pes Horizontal Parallax o 5 18 | th 
2 ah — Latitude, is a very uſeſul Approximation, as will Correſpondent to which the Horix. Semi- Diameter. . © 44 56 | 0 
In Order to find the Parallactic . correfily, by the univer- By PROPORTION, | 
{4 ſal new Method, the Meridian . muſt be always taken at the Mid- Hen ven For Parallax in Altitude. | * 
Le of the Ecliptic, and not from the Sun or 's Place, or Lengitude, at. At Radius 90% & o 0. ooo fi, 
eb given Time of an Obſervation of an Eclipſe or Occultation, according to | | — : MV 
: - tbe Table Fo Meridian Fo which F 2 only re ſpetts the Sun's Pl. at Neon, To Sine Hor. Parall. e OY 1 Oo 54 18 8. 198 5079 . E 
or the Mid- Heaven Long. Whereas an ¶ correſpondent to Sun er Y*s preſent]} So Coſine 's Altitule , 23 52 19 | 9967161 | j tl 
q Longitude taken from the Table of Meridian Z. (p. 23.) is an E. that the | 1 — i ti 
+ A makes with a Circle of Declination at that Time. This Anglel| To Sine 's Parallax in Altitude , 0 49 '39 $.1 596659 | | 
nd not the Meridian Angle) 7s therefore to be uſed with the Angle} Subtract from true Altitude . . 23 52 19 ; {t! 
| Jt the Moon's Center; whoſe Difference is the parallactic Angle, accordin | - * 
x Dean Cowyer's improved compendious Methed, For, when the Point ) viſible Altitude 23 2 40 required. - 
f l 
1— — - - — —hubL— 1 le 
N. Z. OGS tt, > Mm F FAxis of 7 Left of the + For the Z. of the Poles of Ecliptic and Earth? | 4 
in JH. NT S U Ecliptic J Right } Earth's fi þ As Radius to Coſine preſent Longitude O, or ) near the Ecliptic. | 
| So Tan, 230 28/ 30% te Tan, . of the Poles, correſpondents 


For 
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Aſtronomical QUE STIONS (in PRACTICE) anfiyered by Spherical PRoPORT1ION and 
LoGARITHMS. | 
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c 


For the Parallax in Longitude, 


Logarithms, 
As Radiuun + » +: + :+ . 900 © of 10.0000000 
To Tan. Par. in Alt, „ Oo 4 | 39 8. 1596689 
80 Coſine Parallaftic CG. 43 48 20 | 9.8583531 
To Tangent parallax in Longitude , . 35 40 | $.0180220 


Add in the Eaſ and ſubtract in the Weſt 
Quadrant of Echiptic for viſible Long. : NI 
d vi/ible Longitude & 10 34 54 reuirad. 


For the Parallax in Latitude. 
, ... go? & ©f] x0,0000000 


8.159668 


To Sine 's Parallax in Altitude. o 49 39 
So Sine Parallattic Cc... 


To Sine Parallax in Latitude. 34 23 
Sub, from „ True Latitude ) N. D. 37 40 


— ”— 


Ville Latitude W. 383 17 required, 


710 computing the Moon's Parallar, by Dean Ceruper' ſoon 
Methbed, for the Time of Ecxr1esxs of the Sun, the Moon's Right Aſ- 
cenſion may be taken the ſame with the Sun's, without ſenſible Error. 


7-9999087 


And if, inſtead of the abſolute horizontal Parallax of the Moon, you 


take the Exceſs of the Moon's horizontal Parallax, above that of the 
Sun, you will have the Parallax of the Moon from the Sun, in Altitude, 
Longitude and Latitude. 

The Od Metbed of finding the Parallactic Angle (from whence the 
Parallaxes in Altitude, Longitude and Latitude are had) is thus, 

The Altitude and Longitude of the Nonageſimal or go Degree of the 
Ecliptic from the Horizon, being computed by Rules before delivered, 
or found from Tables, on Purpoſe, for a given Latitude. 

Say, As Radius to Cofine Diſt. ) from the go? of Ecliptic, 
So is be Tang. Alt. oo to Tang. 4th Arc. 

This Arc taken from the Complement 's Latitude, or Diſtance 
from the North Pole of the Ecliptic, leaves a 5th Arc. 

Then, As Cofine 4th to —_ 5th Arc, 

So is Cofine Altitude gov Ecliptic to Sine D' Altitude. 
And, As Cofine D' Altitude to Sine Diſt. from goo Ecliptic, 
So is Sine Altitude 909 to Cofine Parallactie E. ſought, 

But this o/d Methed is far exceeded by Dean Comper's new and com- 
pendious One, before delivered; which however is here given Place 
to for the practical Aftronomer's Satisfaction, that he may compare 
the different Methods, and chooſe the beſt, 


Mr. Durtherne, in his Aſtronomy, p. 63. recommends the 
finding the Angle, at the Moon's Center, which the Yertical makes 
with a Circle of Latitude, and thence the Moon's Parallax, in Longi- 
tude, and Latitude, which he ſays is the mere exact. By this we ap- 
prehend, that Mr, Duntborne direfts us to find the Angle that the 
Moon's Orbit makes with the Vertical Circle at the Moon's Center. 
But ſince the Longitudes and Latitudes of the Sun, Meon, and Stars, 
refer to, or are computed to the Ecliptic, the Parallactic Angle and all 
the Parallaxes of Longitude, Latitude, &c. derived therefrom, muſt. have 
alſo Reference to the ſame Ecliptic, and not to the Lunar Orbit. For 
it is not the Orbit but Ecliptic Place of the Moon wg compute from. 

And a Solar Eclipſe 18th Feb. 1737, being computed by the Operoſe 
Method in Legdbetter”s Urandſcopia, from p. 147 to p. 153, wiz. for 
finding the Meridian Angle, culminating Point of the Ecliptic, Alte of 
Mid- Heaven, Nonageſimal Degree, &c. in the Lunar Orbit, the ſame 
Eclipſe was alſo computed with the ſame Requiſites in the Ecliptic ; 
the Eclipſe by the laſt Method was found to come ca- e to Obſerva- 
tion. 

Likewiſe in the Examples of the Uſe of Dr. Halley's Tables (d, d 2) 
the Nonageſimal Degree and Paralla#ic Angle at the Moon (i. e. cor- 
reſponding to the. Moon's Place) are both taken in the Ecliptic (and 


not in the Lunar Orbit) tho* the Moon had almoſt 5 Degrees of La- 


titude; which our univerſg/ Method of finding the Parallafic E, al- 
lows for, | 


10 44 Ptrue Long, | 


»4 


_ * 
— . 4 _— ki. th... 4 _ —_ 


To apply the Parallaxes 7 the computed Places of the Meon by the 


ables, 


RULES. 
1. When the Moon is to the Faff of the go? of the Ecliptic, the Pa- 
rallax in Longitude muſt be added to the true for the viſible Longitude ; 


the true for the viſible or apparent Longitude. 
. 
2. The above Rule holds good for Right Aſcenſtont, according as the 
Moon is to the Eaſt or Weſt of the Meridian of the Place of Obſer- 
vation. 


3. The Parallax is Latitude being added to the true Diſtance of the 


Moon from the Pole of the Ecliptic, which is neareft to the Vertex of 
43 48 20 | 98402398 


the Place of Obſervation, will give the apparent or viſible Diſtance 
of the Moon from that Pole, whence it will appear, whether this Pa- 
rallax is to be added to, or ſubtracted from the true Latitude fcr the 
apparent, But between the Tropics, where the Ecliptic js vertical once 


in 24 Hours, at ſuch Times it 1s always to be added to the true for the 


appareat Latitude, 


4. In like Manner, the Parallax in Declination being added to the 
true Diflance of the Moon from that Pole of the Equator, ncaręſ to 
the Vertex of the Place of Obſervation, will give the apparent or viſi- 
ble Diſtance from the Pole. Whence it will appear whether this Pa- 
rallax is to be added or ſubtracted to or from the true for the apparent 
Declination, But in Places on the Globe which have no Latitude, 
the Parallax in Declination is always additive to the true for the ap- 
parent Declination, 


TheNaviGaToR being Maſter of "4 plying the Maon'sPARATLAXES, 
the L ongitudes betqwixt Places on the Glabe, may be determined by obſerving 
the Moon's Appulſes to a fixed Star, or her Diſtance from a fixed Star, 
lying near the Parallel of Latitude obere the Moon then is ( to avoid the 
F 2 of Error in the Moon's computed Diſtance frem the Star, reſulting 
from computed Error of ber Latitude) or elſe by the Diſtance of the Morn 
frem the Sun in the firſt or laſt Quarter. From any of which Obſerwva- 


the Diflance of the preſent Meridian of the Place from that of Greenwich, 
is diſcovered by finding the correct Time at Greenwich, from our Tables, 
when ſuch Phenomena could happen : The Difference of Twbich Times 
being turned into Degrees (allowing 159 to an Hour) will ſhew the Diſ- 
tance of the tao Meridians of thoſe Places from cach other, required, 
Which Mzrnop, with neceſſary Examples we have exhibited fur- 
ther on. 


PARALLAXES determined from EPHEMERIDES: 


LACTIC ANGLE, and alja to TABLE p. 215, of t 
EqQuAT10N f the Moon's Horizontal Diameter ta the 
Mqon's Diameter in Altitude. 


XL. 'QuzsTion. To find the true from the apparent 
or viſible Altitude of the Moon? | 


ExAMrIE I. Suppoſe the apparent Altitude of the Moon's Center 
at Paris, 6th October 1761, at gb 53m Night, to be 279 33/ 4”, what 
will be the Moon's true Altitude at that Time ? 

) 's Hor. Parallax. 


1761 0, 6 Noon 5 55 24 De la Caille's Fphemerider, 


11 Noon { 54 40 
If 5 Ds, decreaſes 227 ; : gf zm; Decr, 1 497% or 2“ 
55 3 
— 2 


Hor. Par. 55 o, at 90 532 Night, 


but when ſhe is to the Weſtward thereqf it muſt be ſubzraFed from 


tions, the Latitude of the Place, ard Time of an Obſervation being knoxon,} 


Relative to the PRECEDING QUESTION of the 5: 7 0 


| 


L 


y— 
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- 
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Aſtronomical QUESTIONS (in PRACTICE) "anſwered by Spherical PROPORTION and | 
' LoGARITHMS. | 


apparent ? 


PROPORTION, Logarithms. 
As Radius S. at 9h 5 zm Night 10.00000 


To Sine Hor, Parallix « . . + « 00 55“ of| 8.20407 
So Coſine apparent Altitude « « +» 27 32 4] 9+94779 


To Sine Parallax in Altitude « + 43 46 | 8.15186 
Contrary to reducing the true to the viſible ; A x T (C's appt, 
Altitude, add Par, in Altitude to, „„ 


ds true Altitude 28 20 $50 required. 


ExAurt II. If the Altitude Moon's upper Limb was 
»bſerved to be 270 47! 25” at that Time, Sine Comp.] 9.94677 
Prorok. 7 S. Horiz, Parallax , « 00 55 % 8.20407 
as before. 
8. Horiz. Parall, of the Moon's upper Limbo 48 39 | 8.15084 
Add the Parailax of 's upper Limb to 27 47 25 appt Alt.) 
upper Limb. 


True Altitude ps upper Limb . "= = 
D's Semi Diameter“ at that Time, 2 1 
reed by Table p. 215. 5 


True Altitude of 7 's Center * * 28 21 4 remains. 
La Caille s Ephemerides, 


XLI. QuesTion. To find the Moon's Parallax cor- 
reſpondent to her true Altitude given, and to reduce her true to 
her aj parent Altitude? 


EXAUrkz. 280 20 5o# J's true Altitude to find her Altitude 


PROPORTION, 
_—_ «+> - '» +  - on &” e_s 


To Sine Hor. Parts® «- © © © o ©. $$ © | $.20407 
So Coſine true Altitude 28 20 50 | 9494452 


— — — — — 


To Sine of certain Parallix , . 000 48 24 | 8.148 59 
Complement true Altitude 61 39 10 


Again, As Radius . . . . ro. ooo 


To Sine of Comp. true Alt. augmented by 4 
certain Paral. found » Þ f/ 62 27 34 | 994777 
So . Hor. Paral. . . - . * O 55 O 8. 20407 


To Sine Parallax required « © 48 46 | 8.15184 
Subtract from true Altitude) 28 20 50 


Remains D's apparent Altitude , 27 32 4 required. 

F the Methods of finding the Parallaxes for the true and appa- 
rent Altitudes are accurately diſtinguiſbed; their Quantities having con- 
trary Signs, — and +, 

The PxeceeT WRrrTER fo Dr. Halley's Tables (Mr. G. Morris) 
after truly obſorving that the Parallax in Altitude is always as the 
Sine of the apparent Diſlance from the Vertex, bids you Dan 1 the true 
Diſtance from the Vertex by Gueſs, to find the Parallax anſwerable to 
the 1 Altitude, inſead of uſing the true Method above, Who 
ſays further,“ If the true Diſtance from the Vertex be taken for the a 
« parent, and the Parallax in Altitude be found from it, that true Diſtance 
being increaſed by this Parallax may be taken for the apparent; and 
be Parallax thence fourd will be very near the Truth, 

But ſurely Mr. Merris could not take the foregoing Rur x from the 
accurate Dr, Pradl:y ; ſeeing, in the foregoing Inſtance, that it's Error 
is 22” of a Degree, a greater Error than the ſaid Precept and Preface 
Writer to Dr. Halley's Tables, has detected in that Author, by his 
uſing the apparent inſtead of the true Diameter of the Moon, for re- 
ducing the 's apparent Right Aſcenſion and Longitude obſerved to 


her true Right Aſcenſion and Longitude of her Center, fromthe Earth's 
Center, 


* — 2 


— 


un. 


Which Preface Writer takes Notice that it has occaſioned an Error 
in the Places of the Table intitled Luna Meridiane of 1 5; 
but ſeldom exceeding that Quantity. 

An Inſtance of reducing the apparent or obſerved Place of the 
Moon from the Earth's Surface, to her correct Place from the Earth'; 
Center, will be ſhewn in the Precepts, 


XLII. QuesTion. To find the Mom's Diftance frm 
the Center of the Earth, at any Time ? | 


| PROPORTION, 
As Sine Y 's preſent Parallaxin Altitude o 48 46” co.] 1.948 1654 
To Cofine P's preſent Altitude , . 27 32 4 9.947929 
So the Sem, Diameter Earth , 1 © © 0.00000c0 


2 — — — 
To the No, of the Earth's Semi-Di- 6 &c 8 
ameters from ) to the Earth's Cen, F 27257 1 Ke. 1795959; 


| By the ſame Rule, the greate/ Diſtance of the Moon is found, 
as follows. 

As Sine leaſt Hor, Parallax. 00 53/ 29 co.] 1. Sog 

To Coſine Altitude 09 wiz. S. geo or Radius 1C+0020000| 

So the Semi Diameter Earth . . . I © ©.0000000 


To the No, of Earth's Diameter from ) to 7 64,279 1.808072 
the Earth's Center the greateſt Diſt, 


Likewiſe the lea Diſtance thus, 
As Sine greateſt Hor, Parallix . , 00 61 7% oo. 1.757301 


To Rad. . WW 0 6 


. . 10,0000c00 
So the Semi Diameter of the Earth x . . O.0000000 
4 —— 
To the Na, of Earth's, Diameters from 88 
D to the Earth's Center : S741 1 
the leaſt Diſtance, 


ound from their Para laxes by the ſame 


gd The Diſtances of the Sun and Planets 64,297 greateſt Dif, 
are 
Rule, 


121,485 Sum, 
Earth's Semi-Diameters 4 99:74 Mean Dig. G 
from the Moon. 


XLIII. Qugsriox. To find the true Horizontal Dis- 
meter of the Moon ? 


You may meaſure it at Full Moon by the Micrometer, from Ob 
vation, Or you * compute it by obſerving the Time the full Moon 


takes up in paſſing the Meridian, on a given Circle of Declination, # 
follows. 


PROPORTION, 

As the Interval of Time betwixt the Moon's two next Paſlate: 
through the ſame Meridian, is to the Interval of Time ebſerv:d, d 
the Paſſage of the Moon's whole Diſk, or V and Eaſt Limbs, of! 
the ſame Meridian, ſo is 4600 to the Minutes and Seconds of Equats 
paſſing the Meridian while the Moon paſles it. 

Again, As Radius is to Cofine of the Moon's Declination, at that 
Time, ſo are the Minutes and Seconds of the Equator paſſing the Me- 
ridian, while the Moon paſſes it, (before found) to the Minutes and St 
conds of the Moon's true Horizontal Diameter required, 


D paſſes Paris Mer, at Night. 
ExAMPLE. 1763, 21 Oct. F12h zm ) And ſuppoſe ) zu 3% 
De la Caille's Ephem. 22 12 44 paſſing the Merid. 21ſt. 


Interval ꝙ from Merid. to Merid.24 42 
Say, As 24" 4am a Lunar Day: am 43% :: 3600: 29 537 0f the 
Equator, 


Decl. 21 OR, Ng 92 36' F Whence Declination 129 1 11 


22 Noon 14 51 Tizb 2m Night Middle of palin? 
| [24ft Oct. 


Fre 


Dd ihe x. 
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1 


ND XLV. Qursriox. To find the Time from Noon of the Con- 


Phone | jundions (or any other Aſpett) of the Moon with the ſeveral 
9.93899973 Planets, from the Difference of Diurnal Motion of the Meon, 
7-9391497 || 4nd of any Planet, and the Diftance of the Moon from the 


—— Conjunction or other Aſpect of that Planet at Neon, ( leſi than 


To 2 12 or = . * 7 . . . S. 7. 2 14 0 3 : . . 4 4 
of The Nv ws ee 5 9291470 || the given Difference of Diurnal Motions) being given? 


Again As Radius, . S. 900 & 


To Coſine D Declination at that Time , 12 1 
So 29% 530 Or Mot. of Equator . . . . 4 


M. De Ia Caille has the Sem, Diameter of the Moon, According to M. De la Caille*s Ephem. for Paris, 

14! 48” L or 297 37” the Diameter. See bis Ephem, 1764 October 23. is Longitude Noon . . IPL 54 
1763, Oct. 21. N. S. differing from his own Example by 25 | 3 . . . - 3 —- a6 
Horizontal Parallax ) then 547 46 — ; — 
N. B. The Sines of ſmall Arcs are nearly the ſame as thoſe Arcs, D's Diurnal Motion 0 . . . 14 50 
zo 11 Pty On Pts ur : 4 D 23 OR. from Place J 23 2 Longitude Noon 15 £44 
P 23 O&K. for their Diſt fr, Conj. J 24 . . „ 
XLIV. QuesT1oON. To find the Inclination or Angle of || 's Diurnal Motion ; . ; : 1 

the Myon's Orbit and Egui noctial, from the Longitude of the Difference Diurnal Motion ) a f . . . #6 39 

| Moon's Nede being given, 25 0? o? Diſt. 9 before ) 23d October Noon 


viz, fr. both in the ſame Sig. and Degree * N S 1 

Univerſal PROPORTION, N. B. Always ſubtract᷑ the Place of the ſeoifter from the Place of the 

—_— 2 r9 Sine 900 of O 10,0000000 || flower Body, for their Diftance, in prepertioning the Time required for the 
— —  {/tr overtaling th. ſw Body, — their Difference of Motions. 

To Cofine Declination, correſpondent to 


the Longitude Qfrom or , » 23 28 30 | 9.9624801 Rutz. As Difference of Diurnal Motion of the Moon and any Planet, 
So Sine Diff, betwirxt the Incl. of the Ecl. * +» + + || in Degrees and Minutes, is to 24 Hours, ſo is the Diſiance of the Myon 


with 's Orbard Mer. Z fr. & in H. to * +» + + || from any Plant (or other Aſpect) at Noon, in Degrees and Minutes (leſs 
2s (but S. Sum ot ſaid Incl. and Merid. * + + + || than the ſaid Difference of Diurnal Motions) to the Hour and Minute 
ft. & ings to f) wiz. in this Caſe S, 88 o 25 | 9.9983488 || forward from that Noon. when the Conjunction (or other Aſpect) of the 
(Inclin.  *s Orb. with the Ecliptic being 4 59 35) Moon with that Planet bappens. 

To Cofine Cof the 's Orb with th s Diurnal M Lolo 
o Coſine £ of the ꝙ's Orb with the As Difference Diurnal Motion ) a * + 124® 39/ co. 9. 38 
Equinoctial required 23 * 15 | g.ycobavy To 24 Hours . . g : . R 0M 2 of. 

* in * 2 vol. makes 5 23 29 © C of Ecliptic So Diſtance of ? before ) at Noon 23d Oct. 7 $0 0.8842 
it ( hs and Equi, for To Ti r Conjuni ft N NT PEO 

D'£Orb.&Eq, [| 20 me or ne ) 7 peſt NoonT 1 com 0.6698 
29 15 his Error, £704 Zo oa N 
„z4th com Morning, Paris. 
| FxameLe II. To find the Inclination of the Moon's Orb with the DECIMALLY. 
EquiroGial, oben the Longitude of the ) Node is M2 As 44 to 24h So 7051 * — — 
— 7 27 . FI 
ET 7 | "10. 46,998 . by g 84 
* „F 14,65) 187,99 2(12l. S; ab zen fere, paſt Noon at 
To Coſine Declination correſpondent to | 1465 3 = 120 40m * 
Longitude P's G 19 44 399.9736867 8 

So S. Sem of the Inclination of Ecliptic 6-4-4 4149 

and p's Orb. and Meridian C, wiz. Sine 82 6 51 99958735 292 

(Angle Inclination with Ecliptic, being, 5 4 28 12192 

idi © of 
and Meridian E 77 2! 23% OP . us, 44 | | 

To Cofi f the Y's Orb. and Equi- | IN OY 
£ min fra . 121 a © | 9.969 5602 4720 | 

Leadbetter in his Aftron, 2 vol. makes 6 4395 | 
it (Tab. p. 72) Far 3 * 

rem. 32 
+ 24 2 his Error. N. B. M. De la Caille (by Inattention) made the ConjunQion off 


Greateſt at of Ecliptic with the Moon's Orbit Lo) - the D and Y to happen on 21ſt Oct. 1764, inſtead of on 24th, as} 


a 0 17! 20% || above, See his Epbemerides for that Near ; Col. Des Phenomencs & 
f the Ecliptic and Equinoctial i : 2 Obſervations, p. 255. 
of Y's 8 9 1 2 1 1 43 28 30 Ds Latitude at the Time of the above Conjunction , 19 8. 50 
n — „ 2 Latitude then . . . . . 1 N, 16 
Greateſt and leaſt * of the D 's Orb with Equin. Q in * 28 45 50 N 1 
18 11 10 Sum 3 6 


| correftly, Conſequently the Moon paſſes under Nut in the ſaid Time of Con- 
The two laſt Inflances of the Inclination of 's Orb with the Equi- junFion, at the Diftance of 30 6!, For whatever Planet has moſt 
noctial, are the only two, wherein Leadbetrer's Tables, p. 71 and 72, | Northern Latitude, or is neareſt to our elevated North Pole, is th 


are true, in all the 180 Operations ; however he came to be miſtaken || aper moſt or ſuperior Planet, when any two Planets happen in Con 
in che Rules of ſo eſſential a Point of Computation, junction, or in the ſame Sign of the Ecliptic, 
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=" 


OrrnR ATION of the Latitudes. 


Moon's Lat, Nat. | 
764 OR. 23 [19 S. of s + ©. [No 
24 2 25 „ 1 89. 
As 24h toſt 16 As a4 to ſo 13 Difference. 
h om 80 12b om to To add to iſt Lat. 
So 12h om to jo 41 Souz® 50 2 7 
Des Lat, 24 D. 1 8. 50/0 10 N. 167 C Latitude, 


The Conjuntrion of the Planets vith one another are found in the ſame 

Manner. And abe other Aſpecte of the Moon with the ſeveral Planets, 

and Planets with one another, are found in the ſame Manner alſo, by 

Sroportioning the Diſtance of the Moon or Planet from itt Trine, Quartile, 
Sextile, or Oppoſition, at Noon, viz. from 1200, 90, 60%, or 180 

reſpectively diſſart from one another at Noon, 


| ExAurtz. II. To find the Time of the firſt Planetary Oppoſition 
with the Moon in April 1764 ? 


| Examining Ephcmerides for Paris by De la Caille, . 


The firſt Sign of the Moon having Oppoſition by a Planet, is the 
| in U, and & in the oppoſite Sign f. 


1764 April 6, ) 's Longitude. at Noon. . . 1201167 
ö . . + - * 9 24 24 
D's Diurnal Motion 0 hs; 0 12 8 
Fab. D's Place April 6, J. 2 . | 

From & i Place eite, 6 3 7 5 - — — I5 721 
for their Diſt, fr. Oppoſir. ) 7 K » LF. "g 
8 Diurnal Motion . . . 7 © 14 


Difference Diurnal Motion p à 0 1 3 
hag of ) from an Oppoſition with & at Noon, Apr, 6, 5 
Dix. from an oppoſite Sign and Degree, | { * 5 


2 

1 
be * 
n 
P 


a Lo. Log. 
Now, As Difference Diurnal Motion PA E 11 647 co. 9.2974 
To 24 Hours . oy . 2 9.3979 
So Diſt. D and 1 fr. Oppoſition Apr. 64h 1764+ S -3$ F-31353} 
To Time Oppoſition ) & paſt Noon 1764 Apr. 6. 3h. Fam | 1.0086] 


— 


OT nnn 


OrxzBATION of the Latitudes, 


. Moon's Lat, L Lat, 
1764 April 614 N. 52/ | oN. r9f 
71 11. © 27 
As 24h toſo 19 As24hto ſo 2 Difference 
So gh 5 zm toſo 5 80 gh 53m ws o© 1 To add to if Lat, 
's Lat. at the. » 4 Lat, at the Op, | 
* of Þ and & pred N. a0 c 5 and 4 © 
O N. 20. 


4 N. 37 Moon ſuperiar to Q. 

Tur following FIGURE is for diſcovering the T1Mzs of the 
OPPOSITIONS, or other ASPECTS, of the Celia! BODIES, 
from their PLACES in the ECLIPTIC being given, for any Yzag, 
and all the Month-Day:s, 

; Signs 
2 YJDiſtance in the Eclip- Sextile. 
tic between two Car- _—_— 
4 le}tial Bodies called rine. 


ne 
Two Bodies being in the ſame Point of the Ecliptie is called Con- 
junction. See the Figure belotu. 


8 


7 
3 
» 


at Paris, or 5Þ 43m 40s 
[at Greemwict., 


DgcIMALLY. 


* 11* 54 to 24h ſo 20 g5"to 5b 53 
= 11% = 2% 916 by 672 
17,496 by 4 = 24 
I 119,9)69,984(5?,88=5) 53" paſt Noon at Paris, or 
595 gh 43m 408 at Greenwich, 


——— 


1048 

. 952 
964 
| 952 

* — wu 
; 


Rem. 12 


(3 In the ſame Manner you are to propertion the Diſtance of< the 
Moon, er ſcolſter moving Planct, from any Aſpect of another Planet at 
Noon: The Aſpetts of the Moen, with all the Planets; and each with 
one another being diſcoverable at Sight, by the annex d Scheme, or Figure ; 
which is particularly neceſſary fer finding the Oppoſitions of the Sun ** 
any of the Stars or Planets. 


2 


nt, | 
1 Fo 
E 
 Exameri.s III. To find the Times of the New, Full, and Quarter 
Moons for any Month in any Year ; the Sun and Moon's Places to cach 
Month and Day in that Year being given ? 
For the Conjunction, or New Moon. 
Place, ) Place. O before ). 
1764 March 2 2 C2)“ 40% 1b % &|20 27! 40” 
3 [13 27 41 [22 1 
; — — — — emerides, 414 
Diurnat Motions O and 91 50 hs 23 715 
1 22 — 


. 


Dif, Diurnal Motion p 4 S.. 1 


13 

Now, As * Dif, Diurnal Motion ) à O . 11 13% co. 
To 24 Hours 0 . . * . 

So Diſt. © before ) at Noon from Conjunction 2 28 fere 


9.2717 
0.3979 
1. 3860 
— 


1.0550 


To Time of their Conjunction gh 16m paſt Noon, March 
12th, 1764, at Paris or 5Þ m at Greenwich, required. 
* When the Planets are retrograde take the Sum inſlead of Different 
of Diurnal Motion. 


13 De la Caille's E- 


10. Lor | 


; 


— —— 
— 9 


EmxnDATIONS, P. 228, 1 Col. I. 5. 


Arc, auben C. from the Meridian is greater than goo. 
N. B. Adding the 4th Arc to the Co-Declination, 


read M or & for ꝙ and . P. 
N. Pole, for 5th. Arc, ⁊uben the C. from the Meridian is leſs than 909 * add the 4b Arc to Co. 


— — — 


237, 2 Col. N. B. Sub. 4th from Co. Declination or Diſt. fron 


See Examp, p. 231. a 


Declinaticn or Diſt, from the N. Pole, for 5 
P. 231. 1 Col. I. 17. for Diſtance r. Place of the 1 7. : ſus 
when of contrary Name to the Pole, 


; i b 
Arc, is the ſzme as ſubtracting the ſaid 4th from the Diſt, from the Pole, for a Sth Arc. enen, 


Pc 


nl > 
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Aſtronomical QUESTIONS applied to PRACTICE, 
DECIMABLE. | 3 1 DRCINALLY. 
0 12/ to a4 ſo 20 287 to 16m s 139557 to 24 79 4' to 12h 1m 
jou * W = 2,466 by F _ = 13,91 27, o66 by 6 FR 
of 14,796 by 418 2,396 by J 4 
11,226) 59 184050, 27 5b 162 as before, 13,916) 169, 58401 b, 18==12) 12 as before, 
56 080 | | 13916 
—— | — — 
31040 . | 30424 
F 22432 | 27832 | | 
4 — — —— C 
; 86080 25920 | 
E 78512 | 13916 | 
P — — — ey 
Rem. 7 568 120049 
4 | 141328 9 
N For the Firſt Quarter Meon 8 | Rem 8712 | 
© Place, p Place. O before 30 l). | N. B. The Difference of Meridians, in Time, between Greenwich 
1764 March 10 [20* X27 0% 314% 49 400 | 47d Paris is 85 20%; that the ſame Phanomenon happens ſooner at] 
| 11421 26 45 [2 8 [Note, N and IT || Greenwich than at Paris, | 
— — are diſtant 3% by | 
Diurnal Motions O | 0 45 Who. foregoing Figure, For the laft Quarter Moon. | 
— F Sun's Place, Y Place. Sun before 98 a. 
9 | 5764 March 24 [4*Y20 44” ! 10 5 44“ | 
Lo.Log. 25 [5 20 o©ofis 55 |Note, M and Fare | 
NOW, As Dif. Diurnal Motion ) a Sun . 11 21/ co. [9.2768 ; — —— 9 Diflarce by Fi- 
To 24 Hours . . . . . 0. 3979 || Diur Motions Sun &. | 59 16 [13 27 [sure foregoing, 
| 2 before p at Noon, from 35, 2 4 40 1. 1091 — 59 1 
uarter - . . * 6 . E — 
f ———- || Difference Diurnal Motion D a Sun 12 28 3 
Tv the Time Noon in their Diſtance 35 or ? | Log. 
iſt Quarter ot . Ts” - gh sam 10. 7838 NOW, As Diff. Diurnal Motion D à Sun . 129 2% co. 9.3176 
8 . >. . * 9 43 at Green-|| To 24 Hours . 4 . . "Sy » 40. 3979 
[vich req. So Diſt, Sun before ) at Noon from 95 the laſt 
DECIMALLY. ; or third Quarter { 8.29 1.5038 
As 110 21' to 24Þ ſo 42 40% to gh 52 m — 
2117,35 ==4,666 by 6 To the Time paſt Noon in their Diſt. of gs, or laſt 27 
27,996 by 4 —.— Quarterat Pari * zb 35m 1.2687 
11,350 11198409, 86 = 9b 52 nearly; as before, ;; . Ss 5 
102 15 | lieb req. 2 
——— | DzcIMALLY, j E 
98 | As 120 28/ to 240 ſo 1® 58. to 36 38m 8 
9080 , | = 12,466 = 1,883 by 6 DOR > 
3 11,298 by 4 4 | 8 
7540 | 12,466)45,192( 3",c2=3) 37, | * 
| 10 | 37 398 ' 9 
Rem. 730 77949 | i 
: 7479 4 
The ſlower moving Body of the tevo, muſt be leſi than the Dif- LA +." .H 
oF of the Diurna! . the faſter moving Bey, to find the 31440 g 4 
Time a the Aſpetts, required to be known, betwixt the two Bodies. 24932 q | 
Fer the Oppoſition, er full Moon. Rem. 6508 | | 1 
- © 4 
Sun's Place. Place. 8 f. Oppn, N. B. Whin a Planet is retrograde, the Sum, in ſead of the-Differerce 4 
1764 March 17 2792 * 3 70 7 » | of Diurnal Motion, muſt be taken forall the Alped?s, 4 : 
18 [a 24 11 [5 16 |[Nete, N and m are | | . 
| : — |— | oppoſite by the Fi- XLVI. QuzsTion. To find the Time of the Moon's, | ö 
Dior. Motions Sun & I 39 30 4 3 |gure foregoing, and alſo a Planet's Southing, Rifing and Setting (practically) | 
: LS 8 rom Ephemerides, and preceding Tables. { ; 
X , % : 
Difference Diurnal Motion ) à Sun | 3 - 35 nadie '-FirsT, Fer the Moon's Southing, or Paſſage through the Meridian? | : 
NOW, As Dif. Diurnal Motion ) a Sun. 13% 55! co.] 9.3654 [ Rurtz. Subtract the Sun's Right Aſcenſion in Time, from the 
To 24 Hours . . . . N . . 0. 3979 Moon's Right Aſcenſion in Time at Noon, on the Day preceding the} : 
So Diſt. Sun before ) at Noon from Oppoſition . 7 4 o. 9289 [Lime when the p's Southing is required, and the Remainder will | | 
; —— {| e the Time preceding Noon, of the Moon's Diftante- from the Me- 
To the Time paſt Noon of her Oppoſition at Paris, rah 11m fo. 6922 [fridian, when the Sun, at Noon, is then upon it. | 
—_ 7s, 0 . „ 00 $ es NOW, while the Sun (by the Earth's revolving Eaſterly. on it's } 
| [wich req, } Axis) is apparently departing from the Meridian to the Wetlward, a: | 


Ao * 


—_ 


. muſt always be noted in finding the T arallafic C, P. 232, by D. Cooper's improved compendicus Method, 2 Col. whether the Meridian 
s greater or leſs than goo, 


Ecliptic Place; 
Meridian Z. according to Table F 95, S, m. GY Supplement . . 
Supplemt. of Tab. / 7 Vf. S. - , P fo J Forencon Obſervation, 4 2 2 Auen Obſervation. . 
The Meridian L above and below the Ecliptic, aud one Side and other of the Meridian, being Supplements of each other to 1800 reſpeRt;vely, 


Many: 


many Hours as the Moon wanted of coming to the Meridian, ſhe is 
advancing towards it, and would arrive there, in the Manner of a Star, 
had the Moon no Eaſterly Motion, in the Time of the Sun's paſſing 
thoſe Hours to the Weſtward ; deducting the contrary Motion or Ad- 
vance of the Suh's Right Aſcenſion in that Time, to the Eaſtward 
(/peron p. 218) all the while meeting the Star, and accelerating it's 
Approach to the ſame Meridian, 
conſiderable Eaſterly Motion of Right Aſcenfion in 24 Hours, than the 
Sun's Eafterly Motion of Right Aſcenfion in that Time, therefore the 
Moon's Approach or coming to the Meridian is thereby retarded or pro- 
longed ; by as much as the Increaſe of the Moon's Right Aſcenſion 
in Time Eaſterly, from Noon, exceeds that of the Sun's in Time the 
ſame Way, dyring her Approach, from Noon, to the Meridian. For 


1 
4 
*4 
* 4 
| 
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& 


Afttonomical QUERST-ION'S praflically anſwered. N 


— —  — 


But by the Moon having a more 


while the Sun is going that Time to the Weſtward, he ſpends the 
Difference of Increaſe of the two Right Aſcenſions more than the 
Moon's firſt Diſtance in Time, from the Meridian, while the Moon 
exactly arrives there, 
Rutx, for determining the Time of Paſſage cf the Moon, and of 
all the PLANETS through the MrxIDIAN. 

As 24 Hours is to the Difference in Time, of the Mom's Increaſe 
of Right Aſcenſion above the Sun's (or Increaſe of the Sun's Right 
Aſcenfion above a Planet's) in that Time, ſo is the Diſtance of the 
Mons from the Sun's Right Aſcenſon (or Planet's Right Aſcenſion 
from the Sun's Right Aſcenſion) in Time, at the Neon preceding the 
Time of the Southing required, to the proportional Increaſe of the 
Moon's Right Aſcenſion above that of the Sun's, in Time, (or Sun s 
Right Aſcenſion greater or leſs than a Planet's in Time) to be added to 
the Moon's or Planet's Diſtance from the Meridian at Noon (but ſub- 


tude and Latitude at Sight, 


Ang ff KJ. J Stand 14 11 


Or the Moon's Right Aſcenſion in Degrees is found by a Stxcrtz 


Hence we have this univerſal and correct. 


trafed from a Planet's Diſtance at Noon, if the Sun is the Body of 
ſwifter Motion) for the true or accurate Time of Southing of the Moon or 
PLANET ſought. 

N. B. When the Sun's Right Aſcenſion is greater than the Mon or 
Planet's Right Aſcenſion, 24 Hours mut be added to the latter, that Sub- 
traction may be made of the ft. And when the Planet moves Retro- 
grade, the Sum of the Diurnal Right Aſcenfions of the Sun or Planet, in 
Hime, are to be taken inſtead of the Difference, in the foregoing Pro- 
portions, 


M. De la Caille's Eph, Paris Long. P Lat. S. Y Decl. S. 
Ex. I. 1762, July 10 Noon sᷓ e 1 4% 33 13 659 
11 Noon 10 55 3 50 


6 


Difference in 24 Hours ... .| 1x 54 | © 1 
. Increaſe. Decrcaſe, Decreaſe, 
Y's Right Aſcenſion without F Days] O R. A. 
Lat. 3% C1“ by p. 27. \Y 22h 27m 275] 10 [7 18m 145— 
in | 7 23 19 


3 
4 


1 


N. B. The p's Right Aſcenſion in Time anſwering to the 
Longitude and Latitude of the Moon, are more readily found from 
computed Tables of Right Aſcenſion in Time, anſwering to Longi. 


Long, Lat. S. R. A. 


1 3313 39 23 


Diurnal R. A. 7 8 8 oO 44 
Diurnal R. 1. Sun. CCC 4+ 


— ___ — 


Dif. Diurnal R. A.. %%ͤ 0 nearly, 


PrxoroRT10N from the Data; thus, 


Logarithy:, 


As Coſine Declination (N. or S..) . .. 39 55 co. 0. 0129389 


To Cof, Longitude from next Equinoc. F 
tial Point here preceding 2 24 59 9.957374 
So Coſ. Latitude from the Ecliptic , . 4 33 9.99 86292 


— — — 


To Coſ. R. A. from the ſame Equin. | 
Point, M preceding = 25 28 9.968902 
In Time rb 2 5m 42% R. A. from 
24 © o [ preceding. 


D 's Right Aſcenſion from . 22 34 18 following. 
Correctly and nearly as above. 


| the Right Aſcenfion of Moon thereto ; then be finds the Sun's Place .. 


uly. — — 
Iner. 4 8 
in 24 Hours. 


Equation for 4 33“ S. Lat. Time 6 50 
(Table folg) 42! 40/＋ 17 


D's R. A. Diſt. from Sun's R. A. 1762 July 10, Noon 15 16 3 
Equatie n of the Y 'sSouthing fr, Noon as below. 25 25 


ps R. A. 10 July, Noon , . 22 34 17 | + 3 BS 234 27 ito 


D's R. A. without Latitude wy 23% 11m 518 15 41 18 
169 N 55! by Table folls D's Souching roth 

Equation tor 39 597 S. Lat. a Time 6 12 | July paſt Noon, ac- 

(Table folls) = 29 357 + + curately req. at Paris, 

ſor 15h 32m at Green- 

Ds R. A. 11 July, Noon 1762, 23 18 3 © wich, 

Y *s Diurnal R. Aſcenſion between 10 and 11 July 43m 46% Increaſe, 

Sun's Diurnal Right Aſcenſion , , , 4 «5 Increaſe, 


Differente of Diurnal Right Aſcenſion , , , 39 41 Increaſe, 


Now ſay, As 24" : 299 41* :: 15h 16m ; 25m x59 to be added to 
Difference 's Right Aſcenſion and O's Right Aſenkon, as above, 


| for the correct Time of qs Southing required, 


— — 


Again, As Cof, Declination . . 8 5o ©” co. o. 061819 
To Coſ. Long, from M preceding. . 13 5 © 9.988 5776 
So Coſine Lat, from the Eeliptie . 3 59 © 9 9989496 
To Coſ. R. A. from ꝙ preceding. . 10 28 10 9.9927 091 

In Time= ch 41m 53s R. A. from 


24 © o [ preceding 


Ds Right Aſcenſion from PP . 23 18 7 following. 
Correctly, and nearly as above, 

(FP Thus the Moon's Southing is direfily and accurately determined 
(from the Longitude aud Lat. of the Moon given for 19209 ſueceeding Day: j 
by two eaſy Operaticms, befides a ſmail concluding Proportion; witheu 
the Trouble of an eftimatc Soutbing, as taugh! oy ml Autbors. 

LEADBETTER in bis A/rronomy (p. 264, 265, 1 vol.) by 4. 
imate Method, firds the eſhimate Southing from the Moon's Ape, wb: 
then from the Places and Latitudes of the Mom for ce ſucceſſive Dag. 


finds the Moon's Place to the ei1mate Scuthing by Proportion, and tb 


that eſtimate Time, whoſe Diſſerenc in Tire, be makes the approximate 
Time of Southing for the iris: Time, or (be Diſtonce the Sun 13 paſt the 
Meridian in Time, ben the Moon 15 pon it H then adds tue daily 
Difference of the Moon from the Sun, in Time for the Moon's Stutbing dr 
the ſucceſſrve Day, which is nearly true but not accurate, 

Bur if the Mon and Sun's Right Aſcenſion are daily given in Eple- 
merides, to Difference of thoſe Ajcen/ions, or Moon's Right Aſcer/ier — 
Sun's Right Aſcenſion will alzvays be the Moon's — Diſtance ir 
Time from the Meridian, when = Sun is upon it, And if you add th: 
proportional Di/iance in Time, thereto, for the Exceſs of the Increaſe of th: 
Moons Right Aſcenſion above the Sun's Right Aſcenſion in that Tint, 
you will-accurately and ſhortly find the Moon's Southing, for any Day; 
by Help of the Conoiſance des Tems, er other Ephemerides, 2vb-7::n the 
Meon and Sun's daily Right Aſcenſions are given. And, if you con- 
tinually add the daily Increaſe of the Moon's Kipht Aſcenſion alxve the 


Sun's Right Aſcenfion in Time, to the Time of the former Day's & outhing of 
the Moon, you will correly (and not nearly) bawe the Time, later and 
later, of the Moon's Southing, on ſucceſſive Days throughout the Year, 
And the ſame Rule belds good fer finding the Times of the Planets Scull- 


ing, Tag by adding or ſubtracting to and from the Times of 14 


former Day's Southing, the Diurnal Difference of Right Aſtenſion of thi 
two Bodies, according as the Sun (apparently) is the ſlexwer Or faſter 
moving Bedy than that whoſe Time of Southing is ſought« 
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Aſtronomical QUESTION S practically anſwered. 


— 


Mr. CMAALES BaznT (who has done Service to Computation} in 
his Afronomy, p. 333, has the near Tine of the Moon's Soutting, by 
takiny the 's Right Aſcenſion from Tables, as if the had no Lati- 
tud: ; and then to find a ſtill nearer Time, he makes Fquation for 
her real Latitude according to the Sign the Moon's Place is then in, 

As his Method is near and eaſy, we nere give it as plain as poſſi- 
ble with a ſmall Improvement. 

| In the foregoing ExAMPLE. 
)'s R. A. without Lat. to 30 17 1672, July 10 
at Noon 


. | ne - a 
Sun's R. A. the ſame Time, had from Tab. 


5. 217 . 7 18 24 


Near Time of Moon's Southing 1762, July 10 at Paris 15 9 13 


Rut r Add to which near Southing 2M 20 for 8 
o 30 48 


_— 


Hour thereof being about the Dif, of Motion in 
Time of ) à Sun in an Hour ata Mean 


— 


Nrarer Time 's Southing on that Day, paſt Noon . 15 40 1 
E VAT TON for Latitude ) according to Mr. Brent. | 
Rur®, As greateſt Lat. 50 is to 8m Dif, of Time, 
ſo preſent Lat. 40 33'S, to 2 16 w- + 7 16 
)'s Southing at Paris 1762, July 10 paſt, Noon. 15 47 17 
Rur x for Sign of EqvaT10N. [I Morning zh 379" 75 reqd, 
) 's Place. Equation ) 's Place. Equation 
NN S S N f 
Lat. . 5 N Lat. N. * . + 
Lat, N, .* . — Lat. 3. ” . — 


N. B. The above eaſy Metbed varies in the Inflance given but m too 


uſed with the fir? Equation only (omitting the laſt) will be worth Re- 
gard; coming frequently very near the Truth, at the ſame Time it is 
very ready for Practice. 

The other mere eaſy, but leſs near, Method of finding the near Time 
of the Moon's Southing, is by multiplying the Days of her Age by 8 
Tenths, for the Hours and decimal Parts of an Hour of her Southing 
paſt Noon, which are turned into Minutes, mentally, by multiply- 
ing thoſe Decimal Parts by 6. 

The Moon's Age, 1762, Fuly 10 19 Days. 


, 


F 15522 
Near Time of )'s South8 on that Day paſt Noon 15h 12m 
; Or, Fuly 114 3h zam Morn. 
Tuvs, having ſhewn how to find the Scuthing of the Moon, and 
.|all the Planets, accurately, as well as nearly, it follows next, 
To find the Moon's, and aiſo a Planet's Riſing and Setting accurately, 
as coll as nearly, for any PLACE, whoſe Latitude is given, 


EXAMPLE II. To find the Time of the Moon's Riſing and Setting 
at Greenwich Obſervatery, 1762, July 10, the Time of the Men's 
South ing at Paris Obſerwatory, bawing befeve been determined 1 Sh 4.1m 183, 
en that Day paſt Noon ? : 

Fix sr, To find the Time of Southing wnder a dif- a 
ferent Meridian? Time Greenevich is Weſt of Paris : n 

As 24h is to the 'Time of later Southing of the Moon on the fol- 
lowing than on the former Day, in the ſame Place (or to the 
Difference in Time of R. A. of © and Y in 24 Hours) fo is the Dif- 
ference in Time between the fri Meridian, and any o Meridian 
lying Faſt or a therefrom, to the Time of ſooner or /ater Southing 
there (reſpeCtively) than at the firft Place; reckoning by Time in the 


ſecond Place, 
D Souths Paris, 1762, La Caille's Epben. Þ — an 


Diffs 41 
As 24h to 4 im ſo gm 209 to 169 Moon ſouths later at Greeswvich in 
Greemwuich Time, than at Paris, in Paris Time. 


h4zm 
22 


much, from the true Time of the Moon's Southing; and therefore, if | 


— 


For, As z4b to 24} 41m Y's later Southing at Paris, ſo gm 203 
Creemvich is Weſt of Paris in Time, to gm 36% the Moon is going 
trom Paris to Greemoich Meridian. 

6 _ . . 

N 75 ) ſouths at Paris in Paris dg 15h 41m 


Time ſpent by the 5 goi ag from Paris to Green- 
wich Meridian Weſtward of Paris . . J 3 
) ſouths at Greenwich in Paris Time „ 36 
Deduct gm 203, Time ſooner at Greenwich than Sou 
at Paris . . . . . . p MY 
TR 0 10, » Foes at . 4 SE 2 11 Og . 
P. * © AJ before, 


To azpvce ErxeMErRIDEs from one rr to Axo- 
THER, And Firſt from Paris to Greenwich Mrrrnian, 

UNn1vERSALLY. 
ference of the Mocn's Soutbing, of the Sun's Place, Sun's | einaticn, Sun's 


Ai 24b is te m 205 ſo js the ſol.oxwing Day's Dif- 


Right Aſcenſ. Moon's Place, Moon's Latitude and Declircti:n.,or daily Diffe- 


rence of Longirude, Latitude, Declination, and alſo daily Dirlerence of Seurk + 
ing of the Planets, or Stars, to the reſpective propertirral Difference to be 
added to, or ſubſtracted from, the firſt Day's Times, Places, &c. at Noor, 


according as the daily Difference increaſe or decreaſe, for the Times, Pla- 


ris, Eaſtward of Greenwich— he ſame Manner of preportioni ag 
Belus for ary other Difference of Meridian, inftead of ,9m 20 Weſt- 


ces, &c. at Greenwich; 3 to the Times, Laces, &c. at Pa- 


ward of Paris=Ogsx&vaTORY. And if the Meridiai is Eaſtward, in- 


flead of Weſtward of Paris, or of any other firſt Meridian, then in reduc- 
ing Paris Places, Times of Soutbing, &c. to thoſe fir any other fixed 
Meridian to correſp:nd with a Second Meridian ( Haſtroard of Greenwich, 
or the fir Meridian) you muſt ſubtract the Propertional Diff. ⁊c ben the 
daily Diff. inereaſes, and add it when the daily Diff. decreaies, to the f 
Quantities, reſ pectively, fer the Quantities ſcugbt, correjponding with the 


Second Meridiar, 
And, becauſe —.— = ,0065 nearly, Therefore, dreiuAT- 
24 Hours 


LY, Any daily Diflerence in Paris Epbemeridets, being multiplied by 
65 and four Figures cut off to the Right Hand in the Product will 


give the proportional Difference to be added to or ſubtracted from the 


firſt Day's Quantity, for the Quantity correſponding with Creeravich 
Meridian. 
Ds daily Diff. Southing 1762 July 10and11, 41m 
GS XT. 
205 
246 
,2665 == 165 as before, 
Add 15? 41 © 


Time of Southing at Greenwich. 15 41 16 

Correſpond, to Time of Southing at Paris 15 4n © 
e Southing of Planets and of the Mcen in all Places n-orly at the 
ſame Time of the Day er Night in each Place, is owing to the Sun Sorth- 
ing in all Places at 12 at Noon, or the ſame Time exatily in each Place; 
rom which Luminary, (meaſuring the apparent Time in all Places) 
the Celeſtial Bodies vary their Diſtances, but a ſmall Matter in R. 
A. in 24 Hours, or diurnal Circuit; the Moon varying her Diſtance 

in R. A. in that Time the moſt. , 

Hzxcx, the Moon varies her Time of Southing at Greerzwich and 
at Antigua in the Weſt-Indies, but the Sixth Part of her diurral Dit- 
ference later, at the latter than at the former Place. For, 4 Hours 
Diff. of Meridians is equal the one Sixth of 24 Hours, in which 
Time the diurnal Difference of Southing is performed, Which Va- 
riation of )'s Southing, to an Hour Dizrza/ Difference, will be 
but 10 Minutes of Time reckoned later at Antigua than at Gren- 


wich, 


Thereivie, 


| 


% ROYAL ASTRONOMER 


2 „ ä — — 


Aſtronomical Q E 
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| 


Therefore, it follows, that in ſeeking the Moon's near Time of 


Riſing and Setting, in all Places, you may uſe the Time of her South- 
ing in any Place to compute the Riſing and Setting by. And, if you 
would compute the Rifirg and Setting , 

the Time of their Southing. (and eſpecially of the Star:) may be 
taken, with ſtill greater Nearneſs to Truth, from Ephemerides to 
ſerve for the Time of Seuthing in any one Place, 
the Swiftneſs of Planets, (Mercury's different Southing in 24 Hours, or 
ditrnal Circuit, being ſeldom above 22 Minutes) amount not to above 


of the Planets, in any Place, 
The Difference of 


11 Minutes of Time Difference of Southing in half the Globe Diſ- 


tance between two Places; and ſometimes not to a Quarter of that 
Quantity, 

But, eter this Difference is, whether of the Moon, or any of 
the Planet's Southing, it is readily had from correctly computed Epbe- 
merides 3 by which the Southing for any Place is correctly found, and 
thence the Riſing and Setting of the Moon and Planets are had for that 
Place, as follows, 


» 1 3 . 9. 
ä Þ's Pla. [Lat. S. y fouths.| Þ Bec 5: 
1762 Ju. 10 X1 | 4 33 135 e | ES 7 OE 
11 4 3 59 [16 22 go J N 
LaCaille'sEph. ——=- | — 
Differences Incr. 11 54 [De. 34 iner. 41 5 57 Decr, 
Reduced to W July — 5 730 5P Noon, 
uly 10. [1 1m 16s] 10% 34 n 
nd i ſouths P.M] Decl. 8. | Greerwic®. 
correſpondent 


For, as 24b : 5% 5' Decr, Decl.: 
Decr. Declination, 


By Tab. p. 202, 203, Semiduration Arc, correſ- 


pondent to 10 347 D 8. Decl. and Latitude 


Greenwich 519 28 q . . 2 gh gm os 
T D's Southing . 15 41 16 


15h 41m P. M. : 30 19 


Near Time Y's Rifing 10 Ye . . 10 32 16 

Setting. P. M. 20 50 16 

D's Declinations 4 110 3907 

thoſe mean Times \ Setting 19 28 

For, as 240 : 50 5 Deer, Decl. :: 1ch 3am: 29 14/— 
43 $3 


by Proportion. 


20 50 : 


By Tal. p. 202, 203, Semiduration Are. correſ- 
pondent to 119 397 ) S. Decl. Latitude Green- 


By Tab. p. 202, 203, Semiduration Are, correſ- 
pondent to 90 287 ) S. Declination Lat. Green- 
wvich . . . . 


pes Southing + 35S an = 


Time P's Setting, 10 July 1762, allowing 7 P. M. 20 59 
for Refraction; but not Parallax , or 1148 59 16 
Morning. 


Or ERWIST, To find the true R1s1nc of the PrAxrrrs. 


* — 


16 


Subtraci the Sun's R. A. from the oblique Aſcenſion of the Planet, for 
the Latitude of the Place, and the Remainder being more than fix Hours, 
deduct 6 Hours therefrom, for the Time of Riſing, But, being leſs than 


* 
, nn 
* 


Latitude, London, to 's Pl. 5X1, Lat, S. 4® 


t N 1 
ek. at Noon 


1762 July 10, oblique Aſcenſon, by Tables 4 
- . * 0 23h 47" 
A. Noon, ſame Day, De ia Caille's Ephem. 


* ay 18 
16 2 
* hp 
Near Time of Y's Riſing 1762, July 10 « 10 » - 
faſt Noon. 


Correſpondent to which near Time of Riſing, 
Ds Place 109 If r3/ Latitude S. 40 18/ oblique Aſcen. 23h 54m 


O's R. A. . 5 . 3 , 7. 9 
16 34 
—6 ” 


— — 


Moon's true Time of Riſing 1762 Fuly 10, at 
Greenwich, Reftaction here being not aJiowed for 10 34 
"Paſt Noon, wearly as before, 


1 


Io . . me . * — 5h 4m 086 
D's Southing « 15 4x 16 
Time J's Riſing at Greemwvich, 10 July 1762, my 
lowing for Refraction; but not Parallax . 10 37 26 + 
paſt Noon, 


. 5b 18m O 


or Tux Moox's PaRALLax AND REFRACTION. 
Tur Horizontal Parallax is not conſidered in the foregoing 


thoſe Rules find the Times of the true, and not apparent, Riſing and 
Setting of the Moon, The foregoing Tables of Semidiurnal Arc: am 
computed” by allowing for Rrſra#ion of the Celeftial Bodies; and 
therefore they very well ſerve to find the apparent (not the true) Ri 
ſing and Setting of the Planets. 

But, the Moon having great horizontal Parallax (and confiderable 
Parallax in Altitude) that Parallax muſt always be conſidered, toge- 
ther with the Refraction, for determining the Times of the appa- 
rent Riſing and Setting of the Sun and Moon; and thence to find 
whether an Eclipſe or Occultation will be viſible,or not, in a givenPlace; 
which is one conſiderable Uſe of what is called wi/id/e Time, 

The viſible Altitudes of the Moon, or other celeſtial Bodies, muſt 


Rules for finding the Rifing and Setting of the Moon, and therefore 


be truly augmented by Parallax, and decreaſed by Refraction; becauſt 
thoſe Bodies are apparently depreſſed by Parallax, and raiſed by Refrac 
tion; which contrary Appearances, or Effects, mult therefore be al- 
ways truly allowed for, (as above) by a contrary Augmentation and 
Decreaſe of their apparent, for determining their true Altitudes ; ant 
thence the true Time correſpondent. So, likewiſe, on the contrary, 
the viſible or apparent Riſing and Setting of the Moon muſt be de- 
termined from her given real Place, Parallax and Refraction, on 2 
given Day, by reducing her real Altitude given, to her apparent Ni- 
ling, by Means of her horizontal Parallax deprefling, and Refraction 
-raiſing, her Body, at the ſame Time. 


Or VISIT AND Tzu Timt. 


' Hzxcx, when the Moon's Parallax in Altitude, and Refrafis 
are equal or alike, there is no Difference between viſible and true Time, 
viz, between the Time correſpondent to the viſible Altitude of the 
Sun, Meon or Star, and the Time correſpondent to their real Altitudes 
which Times differ, when the Parallax and Refraction of the Su, 
Moon, or Star, vary from Equality, This Diftin&ion between © 
Able and true Time therefore reſpects the viſble and true Places or Alti- 
tudes of the Sun, Moon or Star, in the Heavens; which true Time (only 
reſpecting the true Alte, not the viſible Time reſpecting the viſible 


Altitude) is equatable to Mean or equal Time. 

TurrEFoRt the Refractions of the celeſtial Bodies muſt, for tht 
foregoing Reaſons, be always taken into Conſideration, and the Paral- 
laxes alſo, where they are conſiderable, for diſcovering the true Tint 
which otherwiſe, in the Reſult of Computation, will be the vifble 
Time; conſiderably different, in ſome Caſes, from that which is /7#: 


| Which true Time, as it refers to the Sun's Motion, will be what 


— 


— 2 — — 


\ Hours, add 6 Heurs thereto, for the Time of Riſing, 
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Aftronemical QUESTION S practically anſwered. 
— moon — — | 1 | 
otherwiſe called the oe Time by the Sun, to be reduced, (as Moon Souths | | 
aforeſaid) to equal or Clock Time, by the Equationof Time Table, p. 19. 1762 July to | 25h 4 | | 
The Time of the wiſible Conjunttion of the Sun and Moon, ſeen as 11 16 22 [De Ja Caill''s Eph, at Paris. 
the Earth's Surface, alꝛuays differs from the Time of the true Conjunct᷑ ion, — — 1 
as would * from the Earth's Center: Except the Conjunfion bap- Difference 24? + 41" Difference alſo at Greenw:cb, ; 1 
pens in the Nonageſimal Degree of the Ecliptic, when the true and wiſible Now, As 360% to 24" 41" ſo 749 20/ 22” to gh 5m 49— N 7 
Time are the ſame. 1762 July 10, ) Souths accury. at Greenwich, P.M. 15 41 16 | : 
HzxcEs it follows, that F4 the true Conjunct ion be in the Oriental — — ; 
Quadrant of, the Ecliptic, or between the Nonageſimal Degree and Eaftern || 1762 July 10, Moon y__ riſes at Creen- 1 
Horizon, the Moon's Place is then apparently advanced Eafterly oy ber wich P. M. accurately 1 . | | 
Parallax of Longitude, and the Time of the wiſible Conjunct ion Twill then N. B. The Difference of the Time of the Moon or a Planet's South- G 


be before the Time o the true Conjunction. But, if the true Conjunction || ing in each 24 Hours, it only the 8 Right Aſceuſions of the Sun, 
fall in Occidental Quadrant of the Ecliptic, or between the Nonageſimal || and of that Planet, in Time. The caleſti Body Southing ſooner or later 
Degree of the Ecliptic and Malern Horizon, the Moon's Place ⁊uill then be [each Day, according as it's Motion 1s flower or faſter than the Sun's ; 
apparently advanced Weſterly, by as much as the Moon's Parallax is in || Motion in Right Aſcenſio n. 
Longitude z and conſequently the Time of the viſible Conj unction will fol- 


low the Time of the true Conjunftion, Which Diſtin diont of viſible, NexrT, for the Moon's apparent SzTT1NnG, 
true andalſo equal Time, are of Importance to be known in the Computation 
of Eclipfes, at tell as in other Parts of A . The Difference of Horizontal Parallax at Moon's Riſing and Setting 
Taz foregoing Account of the Diftinions of Time, is an Anſwer to || being here but 4 leſs at Setting; the ſame Parallax may be uſed at Setting | 
one of our Correſpondents and Subſcribers writing thus, *©* In 2. For Riſing, viz. 55 40“; wohbence, Di true Altitud: at apparent | 
&« all the Methods of finding the Hour of the Night by the Stars, no men- Setting, is 22/ 40%; or 23“ very nearly, as before, ” 
| e tion is made wwhether the Equation of Time is to be taken into Conſidera- 1 
: cc tion or not, or whether the Time found is apparent or equal ; ſome Peo- Given, - 
E « ple being at a Loſs in this Affair.” [Moon's Zenith Diſt. 89 37 o/ Side op. E. required] Loparithms, | if 
l N. B. As the fixed Stars have no ſenfible Parallax, only their Re- || Comp. Pole's Height 38 31 30 ) Sides inc. J L. S. co.] o. 2056123 | | | 
1 Faction is to be conſidered in finding the Hour of the Night, apparent 's Dift, fr. N. Pole 99 28 O. reqd. 1 L. S. co.] o. oo 595 5· { | 
4 ſolar Time, by their apparent Altitude. | bY”. l 2 
q Sum . 227 36 30 "oor 1 _ 
I To find the Taux Tims of the Moon's apparent Rifing and Set- From. . Half . 113 48 15 POLY 1. 
q ting on July 10th 1762, at Greenwich ? Take © Ss # - 8 + Þ J. | 
q ake Comp.. 1 
FrasT, for the Moox's apparent R1s1NG, Pale alone . 7 26 45 Log. S. 9-9855052 3 | N 
; Take d's D. * = 1 
| Without Regard ¶ Moon's Decl.] Hor. Par, V Bodf LACIE. Log. S.] 9.393805 13 
1762 to Parallax, ] correſpondentſcorreſpon. { De le Caille's — — | | 
July 20} Riſing 10h 35m 1108390 | 55! 40% Ephem, Sum 19. 59088 13 
Setting 20 59 9 28 55 36 38 38 9 L. S. Half 9.7846 
Moon below the viſible Horizon at her apparent 0 Double 77 16 18 JF. at apparent Setting fr. Merid. 
| Riſing by her Horizontal Refraction. 1 33 Now, As 360“ to 24) 41" ſo 779 1& 18” to 5h 179m 538 
Moon's Horizontal Parallax then . 55 49 + }) {| 1762 July 10, Moon Souths at Greenwich ac- 6 
. curately w CS M, "3 | <5 a 
Moon's true Altitude above the true Horizon at her hs —— 
h «© 0+ o-3: © þ 22 * 1762 July 10, Moon apparently ſets at Greemtoich 
Now, there are given, accurately P. M. . ö ö 


Moon's Zenith Diſt. 899 37 o Side op. . required Legarithms, 
Comp. Pole's Height 38 31 30 Sides inelu. ) L. S. co.] o. 20 56 123] Finding the accurate Time of the Moon's apparent Riſing and 
D's Diſt. fr. N. Pole 101 39 * Z. requird L. S. co.] o. cogo402 | Setting, and alſo the accurate Time of the Mig, (which 1s performed in the 
— fr, Merid, 5 ſame — to her apparent Altitude, Bas not been ſhewn before by 
Sum 229 47 30 3 any Author that wwe have ſeen. 

From , , « . Half 114 53 45 "0 Rs WHENEVER you would determine the Time by the Moon's or a 
. . Planet's Altitude, in any Latitude, to a Degree of Accuracy, the De- 

Take Comp. ? a | s. F 0.08 clination of the celeſtial Body at that Time, muſt be firſt determined 
Pole's Height 70 23% I5 « es. 99875952 as near as paſſible, by an Eflimate of the Time; allowing for Refrac- 


e. 4 Fa rem.13 14 45 Log. S. | 9.3600812 tion, and alſo Parallax ; or the Time will differ conſiderably from the | 
rom N. Fole. }- — 0 . Vs . 


Truth; and anſwer no End in determining the Longitude from that bh 
| - 


Obſervation. For which Purpoſe, to facilitate the Operation, correct 
z Sum 19. 5623289 [| EpxeMERIDEs of the Sun and Moon's Places, Declinations, Right: 
37, 10. 11 L. S. ., Half] 9.7811644 || Af. font, &c. with their Differences, for each Day of the Year, 
| Double 74 20 22 C. Apparent Riſing fr, the Merid, || ſhoi.1d be carried to Sea, if Promoters of Literature and Science in this|- 
Nation can be found, to encourage the correct Computation of ſuch | 


— 
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Now, As 3609 is to the Interval of Time betqwwixt two next Paſſages || uſeful Ephemerides, as are encouraged in other Nations, for public Uti= ; | k 
of the Moon, or any Planet, 2 the ſame Meridian, ſo is the angu- ||lity. Or, if our ASTRONOMICAL PROFESSORS, Who have made a' | | 
lar Din of that Ceeleftial Body, from the ſame Meridian, either at || Secret of their Art, can (like thoſe in other Nations) be prevailed | > 
apparent Riſing, Setting, or any Altitude, to its Diſlance in Time from || upon to undertake the yvuBrL1c Worx, 3 1 


the Meridian,—To be Jubtracted from, or added to the Time of it's South- If you would know the Time when the Moon's rower Lins aſcend; | | 4 f 
ing, according as it is advancing towards, or has paſſed the Meridian, for lebe wifible Horizon, you muſt add the D borizontal Semidiameter to ber true N 
the true Time of Riſing, Setting, or at any given Altituds, Altitude, at apparent Riſing, and procecd as before, for ber Center, | 
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Or, if you would know the Time toben the Moon's upper Limb deſcends 
| {the wifible Horizon, you muſt ſubtract ber borizontal Semidiameter from 
the true Altitude at apparent Setting, (the ſame as at Riſing) then proceed 
as in the foregoing Operation. | 

One near bel to find the Time of true Riſing of the Moon, 
Planet, or Star, for a given Latitude, is by taking the Sun's oline 
jAſcenfion in Time, (for that Latitude) at the eſtimate Time of the 
Moon's Planet or Star's Riſing, from their reſpective obligue Aſcen- 
ſion, in Time, at Riſing z adding the Time of Sun-Riſe to the Re- 
mainder for the near Time of their reſpective Riſing that Day. 

This Methed is rendered correcter by repeating the Operation to the 
near Time found; and alſo by finding the Moon, Planet, or Star's 
9 Aſcenſion to the Place and Latitude at that Time. 


is alſo found by taking the oblique Deſcenſion of the Sun from their 

ſreſpective oblique De ſcenſion, at the eſimate Time of Setting; adding 
the Time of Sun-ſetting, on that Day, to the Remainder, for the 
Time of the reſpective Setting. 

And, if you would be more correct, repeat the Operation to the laſt 
found Time: Obſerving to take the oblique Deſcenfion of the Moon, 
Star, or Planet, correſpondent to its Latitude at the mean Time of 
Setting, 


Another near Method of performing the ſame is as follows. 

From the c blique Deſcenſion in Time of the Moon, Planet, or Star, 
{ſubtra# the Right Aſcenſion of the Sun, in Time, at the eftimate 
Time of Setting; and, if the Remainder exceeds 6 Hours, ſubtract 6 
Hours therefrom ; but if the Remainder be %% than 6 Hours, add 6 
Hours thereto; the Difference, or Sum, reſpectively, will be the 
Time of the Moon, Planet, or Star's Setting, required. 

N. B. The oblique Deſcenſions are taken out of Tables of oblique 
Aſcenfions, by entering them with the oppoſite Sign and Degree of the 
| Planet's Places, and contrary Name of Latitude to theſe Places, Alſo 
contrary Sign ard Degree of the Sun's Place, without Latitude, 


EXAMPLE of the RxnvucTion of Pracks from one Mzz1Dian 
to ANOTHER. 
San's Pl. 


D's Pl. 
Noon. 


Noon. 

18095 37] $9X1 13855 

19 of 26 55 50 

+ 57 [+11 $54 -s 5 [T 41 
Propl. Pt. Propl. Pt. Propl. Pt. Propl. J 


10 * * 


Moon's 
Southing. 
18 4Im 
1 22 


Decl. D. "I 
aris 
Obſerva- 
tory. 


1762 J — 


Diurnal Dif. 


Diſs, by ,oob 5 ＋ 22 + 4 387% —17 59“ + 16% 


Reduced to Greenzwich by neareſt 
1762 July 10 18095 3/ 50 6/ 13 53 7 
| WW SEW, © 48 [1 


11 
Diurnal Differences as for Paris above. 


inutes. 


41m 


22 | rameich. 


N. B. The foregoing is a Specimen of the Reduction of Places from 
any Meridian to any other Meridian Weſtward of the firſt Place, 
according to Proportion of daily Difference, or Increaſe or Decreaſe 
of thoſe Places from any Day to the next Day forward, for 3600 Weſt- 
ward, And therefore, the Proportion of Difference for caſterly Lon- 
itude from the firſt Meridian, muſt be regulated according to the 
nereaſe or Decreaſe from any Day to a former Day, for 3600 Longi- 
tude Eaftward : The Difference for eaſterly Longitude being contra 
to that for weſterly Longitude: Increaſe for Decreaſe, and Decreaſe 
for Increaſe, 

And the Sun, Moon, or a Planet's Declinationg or right Aſcenſion, 
for any Place, to the Weſfizuard or Eaſfuard of Greenwich, is deter- 
mined in the ſame Manner, by proportioning for the Difference of Me- 
ridians Weſtward or Eaſtward, according to the Difference of the De- 
clination, or right Aſcenſion, (or any other Requifite) for a Day fol- 
lowing or preceding, anſwering to a diurnal Circuit of the revolving 
Body. 


nd the near Time to the Moon, a Planet, or Star's true Setting, 


[ 


— 


— 
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EXA Mrz II. RxpucTtrion from Pax ts to An TTSUA-MzztpiAx: 
4 gm 20% Weſtward of Paris-Obſervatory, 


{O's R. A. Suns Dec. ps Decl, | 
| Noon, , N. 8. Noon. 
FEM s|0 „ 
1762 Ju 10"] 7 18 14022 15 13] 138 Paris. 
it | 7 22 1922 5 as ; bo De la Caille. 
Diurnal Diffs, | + 4 $5{.— 7 49[—35 5 
As 24h to 40 gm 
205, ſo the reſ- Propl. Pt. Propl. Pt. Propl. Pt. 
pective Dif to 42 [— 1! 21] —527 4771 Antigua, 
— — Reduced ro Antigua. 
21731 Xr. — — 14 
h m e810 7 0 0 
1762 July 10 | 7 18 56022 13 52/113 2 13] 8. 
11 | 7 23 122 3] 7 57 13] 8. 
Diurnal Differences come out, as before, for Pari, 
Obſervatory, 


ExAurtr. To find the near Time of the Moon's true Setting, fron 
the foregoing Rur xs. 


D's Lat. 
62 ul Noon, 
1702 July 10 | 4% 33 
11 3 59 | Greenwich, 
34 
Correſpondent, 
Eftimate Time. |Sun's Pl.] 's Pl. ID's Lat. 


1762 July 10|Setting 21h 0w|180g552/[159H 311] 49 S 4 


Oppoſite Places. 
180-9520] 1590] AN 


Oppoſite Places, From Tables for 519 32/ Lat. Londen. 
DSR 31/7 Lat 49N.4!{Obligue Deſcenſion, | h m 


— 


OS H 52! « » .. [Oblique Deſcenſion. 10 1 
— 21 2 

N. B. The ſame Method, with oblique 
Aſeenſion, ſerves to find the Moon's true Rem. h. 12 <9 
king. See p. 240. Sun ſets roth July 8 8 


Near Time 's Setting 1762, July 10, paſt Noon, 21 7 
Correct Time of the Moon's apparent Setting. . b. 20 59 


Difference .. h. o $ 


ExAurtxE II. 


h m 
D 1 3 Mr 31 Lat. 4% N. 4 Oblique Deſcenſion. 10 25 
O 18® 52). R. A. 19 22 


N. B. I ben above 12h remain, 12) muſt be added to the Reſult . . 5 3 

| — 0 

„ 

Naar Time of the Moon's true Setting 1762, on the | 
11th Day of Fuly in the Forenoon, as before, a 22 — 9 

12 © 


— cc —ü— 


Viz. 1oth July, paſt Noon. . 21 3 


The ſame Methods ſerve to find the near Time of the true Riſn} 
and Setting (net the apparent) of all the Planets ; and when you avould 
find the true Time 4 the true Riſing and Setting of the Moon, or ary 
of the Planets, by either Method, you muſt repeat the Operation to the laf 
found near Time : Determining the Sun's Place, and Planet's Places 


and Latitude to that, Time, and the oblique and right Aſcenfions from | 
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Aſtronomical QUESTION S practically anſwered. 


thence, By which Means a correct or true Time will reſult after the 
New Operation. a | 

The eflimate Time of the Moon's Riſing and Setting, or for any 
of the Planets, may be always had by reſpeRively taking the right 
Aſcenſion of the Sun from the oblique Aſcenſion and Deſcenſion in 
Time, of the Moon, or Planet, (by Tables for the given Latitude 
of the Place) and adding or ſubtracting 6 Hours according as the Re- 
mainder be leſs or more than 6 Hours. 

But, 1 the eſtimate Time of Rifing and Setting of the 
Moon, or any of the Planets or Stars, is readily determined by ſub- 
tracting and adding the ſemidiurnal Arc, in Time, correſpondent to 
the Latitude of the Place, and the Moon or Planet's Declination at 
Noon, (but better at Southing) from and to the Time of Southing 
of the Moon or Planet for that Day, (of 24 Hours) on which the 
Riſing or Setting are required, ; 

See Tables from p. 200 to 203, for this Purpoſe, - | 


Mr. Cuaxtzs Brent, (in his compendious Afronomer, p. 334. 
gives us bis Method of finding the near Time of the Moon's true Ring 
and Setting; after his finding her Southing, as before exhibited, whic 
Method (with our ſmall Improvement) is as follows. 


SoUTHING, 


Tuts is found as the Swn's Declination, from the Declination Table; 
{p. 24.) anſwerable to the Moon's Place in the Ecliptic, confidered 
without Latitude, firſt ſubtrafting from and adding to her Place at 
Southing, 4 a Degree, for every Hour before and after her Southing, | 

Next, for every Degree of the Moon's Latitude to allow 57 through 
all the Signs of the ps Place, in the Ecliptic, according to this Ryu Lx. 
- Multiply the Degrees of preſent Latitude by 57, And ſay, as go® are 


from Cancer, (betwixt Aries and Libra) or Number of Degrees from 
Capricorn, (betwixt Libra and Ari:s) to a proportional Quantity, to be 
always ſubtracted from the Moon's Latitude, for the Quantity to be 
added to or ſubtracted from her Declination, found according to her 
Place in the Ecliptic, without Latitude, for the Moon's near Declina- 
tion at Southing, required F 


the Ecliptic- Declination, you bave this RULE. 


f ſame with Ec- + 2 
5 Name flipti e De- For Moon's 
different clination, Declination, 


BuT, When the Latitude is greater than the Ecliptic-Declination, 
that mutt be deduC:ted from the Latitude, for the Moon's Declination, 
required; which will then be of the ſame Name with the Moon's 
Latitude. 


See Tab. following, for the ſame Purpoſe. 


From Nero to Full Moon, it is called the Moon's Setting, 

From Full to New 'tis called the Moon's Riſing. 

The Hours of Moon-Llght being this Way determined. 

You will always know, by the San and Moon's Places, approaching 
to, or having paſſed, a Conjunciion, or Oppoſition, whether it is the 
Rifing or Setting to be found. 

For the Moon moving ſcoiſter than the Sun, if you ſubtra his 
from her Place, in the Ecliptic, the Diſtance, in Signs, will ſhew you 
their Aſpe, paſt, or to which they are approaching, according to the 

ollewing Order of Signs, increaſing their Diſtance from New to Full; 
but diminiſhing their Diftance, according to preceding Order of Signs, 
from Full to New Moon. See FIG un E for the Aſpettr, p. 236. 


— 


Pigs r for the MOON's near DZ eLI NATION to her true Timeof | 


8 


to that Product, ſo are the Number of Degrees of the Moon's Place, I 


Whether this laſt found Quantity is to be added to, or ſubtracted from, | 


* 


9 


nm 


a the Table of Semi-duration Arcs to a given Latitude, (ſee p. 200| 


—B — 


Rurx. With the Moon's Declination, at Southing, juſt found, | 


to 204, ) 


and take out 


Riſing and Setting, required. 


N. B. The Time of the ſemi-duration Are for the Moon's Ring- 
Decliration, with zm 25 for every Hour thereof, added, and Time 
of the Moon's Semi-duration Arc for her Setting Declination, with 
zm 28 for every Hour thereof added, will be the Moon's Time of Con- 


ftinucen'e above the Horizon, 


When the Moon's Setting Declination is nearly equal to and of the And 
Name with the Sun's Setting Declination, the ſemidiurnal Arc of the Sun, 
(the Time of Sun-Setting) and ſemiduration Arc of the Moon, bei 
nearly egual, and to which the Time of South 
tion to the Moon's Setting Declination, are to 
Time of Setting, therefore, in that Caſe (and no other) th Sum of the 
Time of Southing and of the Semi Duration Equation, will be the Hours 


the Time of that 
ſubtract from and add to the true Southing, for the efiimare Times 
of Riſing and Setting; to which eſtimate Times of Riſing and Setting 
find the Moon's reſpective Declinations, with which Declinations 
take out the ſemi-diurnal Arcs for Riſing and Setting, To each 
of which Arcs add as many Times zm 25, (about the mean Motion 
in Time of Moon à Sun per Hour) as there are Hours, and ſubtract 
and add the Sum thereof reſpectively, from and to the Time of Sonth- 


ing, and you will have the near and reſpective Time of the Moon's 


and ſemiduration 
added, for the 


of Moonlight after Sun-Setting, from New to Full Moon. 


In other Caſes, betzvren New and Full Mon, you muſt ſubtract the 
Time of Sun-Setting from the Time of Moon-Setting, and the 
will be the Hours of Moon-Light after Sun Setting. Se likewiſe beteueen 
Full and New Moon, if you take the Time of Moon-Riſing from Fun- 
Riſing, you wwill bave the Hours of Moon-Light, before Sun- Riſing. 


* 


1762 July 10 189957 
Noon . 11 


Diurnal Diffs, 


To find the Moon's Declination at Noon, correſpondent ? 
| Moon's Ecl. Declin. 
Hence, by Tab. 


Page 23, and 
Rule foregoing. 


FOR, 


pF to 


ds Lat. and Ecliptie Decl. of ſame Name 
Ecliptic Declination 9 39 1958. 


Ex aur TE to the laſt near Method, 


Arc, which 


ng then 


N 


| 


As 900 to 22/,7 (=4® 33/ X 50 ſo 65 fr. 


Sun's Moon's Moon's Moon 
Place. Place, Lat. S. Souths, 
5% K 45833 15 
0 3 5916 22 
+ 57 2 54 | — 34{ +4 | 


Joly 
10 


Place. 


5 67 90 33 
5 


239-4 


8. 


D near Decl. S. 
correſpondent. 

1 35" 4x” 
50 22 


Obſer- | 


"Diana Dif. . 


Sum. . Moon's near Declination, 


AND 


As 90 to 200 (= 4? X 5!) ſo 7 fr. Ff to — 17 6 Equation, 
3 59 © Y's Lat. S. 
— — ä —— — 
's Lat. and Ecliptic Decl. ſame Name ＋ 3 41 54 7 Equd Quant. 
» Ecliptic Declination : 8 28 Th V 


July 10, Noon 


Sum. . Moon's near Declination, 


Fuly 11, Noorn 


As 245 to 5* 5! diurnal Decr, J's Decl. fo 15 41 
22 


4*33 


"wy 


1 


— 16 36 Equation. 
7 's Lat, S, 


+4 16 24 equad Quan,' 


| 


* 2 1 
3 — tt, «A Ae 
* * j 


{ 13%55" 43" 8. 
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: 8 50 22 8. 
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Aſtronomical QUEST ION S practically anſwered. 


S 
— — — ́⁵1ͤ2a2—ñ—ñ—ẽwi . A. 4 * — 


Correctd Sem. D. Arc 5, 13 


D Decl. at Mean ſem, 
5 outhing. D. Arc, 
Hence 7»/y 10 | 100 377 m = 
9 oon fouths T * F Declinat, [Sem. D. 
| correſp. 8. Arc. 
Eſtimate Riſing July 10 [10h gam 119 427] gb zu 
Eftimate Setting 20 50 35 | 5˙19 
Being near the true. Paſt Noon, 
„ 


For, As 24 to 50 5! diur, Decr. P's Decl. fo 10 32 to 2 14 


20 50 to 4 25 


„„ m 
As 1b to zu 28 at a Mean, ſo 5 3 to 10 FCorru S. Duratn. 
4 | 5 19 to 11 J Ares at a Mean. 
m h m 
Sem. D. Arc Riſing 5 3 Sem. D. Are Setting 5 19 
Correction + 10 Correction F 11 ata Mean. 


*Cotd, S. D. Arc 5 30 


D Souths x5 41 D Souths 15 41 
Near Time pars, 8 Setting 21 11 paſt Noon. 
| Riſing SH 
. am mi 
But, 24" to 41® true Incr, ſo 5 3 to 8 36 þ true Correen to 8. 
a 5 19 to g 40 Duration Arcs, 
* = h m 
ences 4 3 3 79 
: 9 6 true Corr®, 


— —— — — — — — 


True S. D. Arc Rifing 5 12 Tr. S. D. Are Set. 5 28 
D Souths 15 41 Þ Souths x5 41 


Correct T. Y*s 
true Setting * 


Correct Time Moon's 
true Riſing 3 * 


From the foregoing repeated Operations, the Moon's =duration 
a ſeen to hk. 55H ly by —_ of ber — z making 
the ſemi-duration Arc longer or ſhorter, and conſequently ber Riſing or 
Setting ſooner or later, according as ber South Declination, at Riſing and 
Setting, — to be leſs and more, and more and leſs, than at Southing ; 
or ber North Declination at Riſing and Setting, more and leſs, or leſs and 
mere, than Ter Declination at Soutbing. 
And as there is no direct Way of coming at the Moon's Declination 
at Riſing and Setting, but by repeated Trials and Operations, (how- 
ever accurate the ſemi-duration Arc may be found from a given, or 
ſuppoſed Declination of the Moon, at Riſing or Setting, by 7rigenome- 
try, (or Tables for that Purpoſe) this laſt near Mx TOD, by a mean 
Declination at Southing, will diſcover the near Riſing and Setting 
of the Moon for all Latitudes, the beſt and ſooneſt of any Method 
whatſoever : neglecting the Correction of the Riſing and Setting ſemi- 
duration Arcs, which is often compenſated for in the mean Declina- 
tion, taken at the Moon's Southing, 


Hence, from what is done above, 
)'s Deelin. Mean 8. 
t Southing. Dur. Arc, 
5 227 m — 


1762 July 11 
; Moon ſouths 16 22 La Caille*s Eph, 


Riſes 10 4 
Sets 21 < nearly, 

Since the Moon's true ſemi-duration Arcs (from Riſing to Southing 
and from Southing to Setting) depend on the accurate Determinaticn 
of the Moon's Declination, at Ring, Soutbing, and Setting, (doubt- 
fully obtained within few Minutes of Truth, becauſe of the Declina- 
tion's very variable Motion) there is not a more difficult Queſtion, in 
practical Aſtronomy, to rightly reſolve, than the foregoing, Of finding 


| the corre Time of the Moon's true or apparent Rifing and Setting P 


8 


1] apparent Riſing and 2 be previouſly had, as well as at the 
be 


| 


| 


N 


* 


— 


As Radiuhnu s 8. 900 © 0% 10.00000c0 
To Cof, Obl. Aſcenſion aſcendent fr. or 

(here PP) ) „V0 21 26 | 9.2240274 
So Cotan. Lat, Place . . . 51 32 © | 9.90006; 
To Cotan. of 4th Arc . . . 82 25 10 | 9.1241139 


| the 7th Caſe of oblique ſpherical Triangles, where 2 Angles and an 


cm ad 


| And therefore we have been the more particular and full in explain. 
ing this uſeful Queſtion on that Arcount, For the true Declination af 


true Riſing and Setting, re the angular Diſtance from the Meri. 
dian, reſpecting the apparent and rea! Temi-duration Arcs, can be 
rightly found. And hence to determine in any Year, On what Day 
. the Month in that Year, in a given Latitude, the greateſt Difference 

teveen the Moon's Riſing and Southing, and Southing and Setting, vi// 
happen, or when the Riſing and Setting ſemi-duration Arcs will be m1 
unequal, (or moſt equal if you pleaſe) evould be a fill more difficult 
Dueſtion, unknown in practical Aftronomy : And Twas never yet reſolyed 
bythe famous Author of the Miſcellaneous Trace and Phyſical Afro. 
nomy, 


* 


XLVII. Qussrion. To find the Point of the Aſcendent, 
or Degree of the Ecliptic, aſcending the Eaſtern Horizon, 
from the Latitude of the Place and Time of the Day, or Night, 
(paſt the Meridian) being given 


ExAMPLE, In the Year 1764, Ocfeber 14, at 10 at Night, what 
Point of the Ecliptic, at Lenden, will be then riſing, or aſcending the 
Eaſtern Horizon P | 


Sun's Place at that Time, London ; « 220 1/190 


Sun's R. Aſcenſion then, correſpondent . « « . + 200 21 26 
Time from Noon 10 Hours in Degrees, ade. , + 150 © © 
Sum, R. Aſcenſion of Mid- Heaven - « + 350 21 26 
T—— . ̃²̃ Ln oc 4 210 #0 
Sum (tejecting 3600) the oblique Aſcenſion of the Aſ- 
o Mane. 24S 7 
paſt Aridi. 
NOW, by PROPORTION, Logarithn:, 


Here obligue Aſcenſion aſcendent is neareſt 
. — 1 . . . * +23 28 30 


0 . 105 53 40, or 749 6/20", 


Arc 
N. B. 1 22. 5th 


Arc exceeds 900. 
Oblique ] nearer to than A Sum of the J Fora 
Aſcenſion following Ecliptic th 
of or Obliquity { Arc, 
Aſcend t. preceding. and 4th Arc. 
Oblique Y nearer to than M Y Difference of ) For a 
Aſcenſion following Ecliptic Ob- ( 5th 
of or liquity and [c. 
Aſcendt. preceding. 4th Arc, 


The Projection ſberus the Truth, This Anſwer is the Solution to 
included Side are given to find the Side oppoſite to one of them. | 


Viz. CZ. Co. Latitude ) included oblique ) to find Diſt, Eclip- 

Given * Obliquity Ecliptic Aſcenſion from 1 from ſame Equ. 
Jorg. Point. 

Or C Z &= Lat. +909 J included oblique ) to find Dift, Eclip 

Given 4 L. Obliquity Jae. from bi. from ſame Eq 

| or . Point. | 


— 


23 * 


— 


hed. ad —: 


NOW, 


rn C 9 — 
3 C 1 


— 
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Aſtronomical QUESTION S practically anſwered, 


— 
— 


Legaritbmnt. 
NOW, As Col. 5th —  C-+:0 749 67 20% co. o. 56624619 
To Coſ. 4th Arc , , . 82 25 10 9. 1203106 
So Tan, Obl, Aſcen. Aſcend, 80 21 26 10.7697163 


Here To Tan. of the Diſtance 70 34 1 110.4524888 
zth | of the Aſcendant * the 1 1 
Arc 4 ſameor contrary equ, Point from preceding, or 
exceeds ; which the oblique 799 25/ 56” following, the Place 
| gov, CAſcenſion is reckoned , , Jof Aſcendant, required, 


r Wur the 5th Arc is /eſs than goo, then you reckon the Diſ- 
tance of the Aſcendent on the * om the ſame equinoctial Point 
that the oblique Aſcenſion of the Aſcendant is reckoned from; but 
if the zth Arc is greater than goo, you reckon the Diſtance of the 
Aſcendant from the contrary equinoCtial Point, to that from whence 
the oblique Aſcenſion of the Aſcendant is reckoned, For when the 
th Arc is greater than go®, the Diſtance of the Aſcendant from the 
| ok equinoctial Point from whence the oblique Aſcenſion of the 
Aſcendant is reckoned, will be alſo greater than go® ; and the Sines, 
Targents, Ce. of Arcs, and of their Supplements, being the 
ſame, therefore the Anſwer will be from the contrary equinoctial 
Point, to give the Diſtance from the ſame equinoctial Point greater 
than $00, 

Hence when the oblique Aſcenſion is from an equinoctial Point, 
preceding, the Anſwer will be from the contrary equinoctial Point, 
tollowing. x 

By the foregoing neeefary Diſtinftions the Place of the Aſcendant 
of the Ecliptic, or Sun's Place at Riſing, correſpondent to the oblique 
Aſcenſion or Deſcenſion, of a Riſing or Setting Star, is truly deter- 
nuned. 

Ir the Point of the Aſcendant at the Horizon (or Arc of the 
| Ecliptic between the Meridian and Horizon) were required when the 

Beginning of Aries, or Libra, culminates, or is on the Meridian above 
the Horizon, the foregoing Proportions, for determining generally the 
Point of the Aſcendant, from Y or , fail, and the following Pro- 
Iportions, in theſe trvo Intances, take Place, 


Examyrz II. To find the Place of the Aſcendant, at London, 
when the Beginning of Aries is on the Meridian above the Horizon ? 


Libra is then on the inferior Part of the Meridian below the Hori- 
[zon, at London, and conſequently are given the Part of the Meridian 
below the Horizon, 489 28', = Complement of Latitude, the . 
of Ecliptic and Meridian 66 43” 30% and / of Meridian and Ho- 
rizon goo, to find the Arc of Ecliptic betwixt the Meridian and Ho- 
frizon, — Hence, by ſolving a right angled ſpherical Triangle, of one 
Leg, and an adjacent Angle to find the Hypethenuſe, being the inferior 
Arc of the Ecliptic betwixt the Horizon and Meridian, we ha ve this 


PROPORTION, 
As Coſine Meridian . E 660317 30% 9. 5002636 


To Radius S. 8 . . . 90 0 © | 10.0000000 
So Tang. of Comp, Latitude FS 38 28 © 


— — — 


To Tan. Ecliptic between the Horizon | 
| and > preceding» « « » +» +» \ 63 22 16 10.2998229 
| | From to . . 180 © © | 


Place of Aſcendant , , 116 37 44 fr. following 
viz, W 26 37 44, required, 


ExAM?Lz III. To find the Place of the Aſcendant at London, when 
be Beginning of Libra is on the Meridian, above the Horizon ? 


Aries is then on the inferior Part of the Meridian, below the Ho- 
rizon, at London, and conſequently are given, the Part of the Meri- 
dian above the Horizon 4389 28“ = the Complement of Latitude, 
660 31/ 30” the L. of the Ecliptic and Meridian; and g9® the 


— * — — 


_— 


of the Meridian and Horizon ; to find the ſuperior Arc of the Ecliptic 
between the Meridian and Horizon ? 


By ſolving a right-angled ſpherical Triangle of one Leg and an adja- 
cent E. given, to find the Hypothenuſe, being the ſuperior Arc of the 
Ecliptic betwixt the Meridian and Horizon, we have, as before, this 


PROPORTION, 
As Cofine Meridian Angle. . 66941 30% 9.6002636 


1 
— 


To Radius: 8. . . 90 © © | 10,0000c00 
So Tangent of Comp. Lat. 38 28 © 9.900086 5 
To Tang. Fcliptic betw. the Meridian 5 5 : 

| (from +) and Horizon; following J 63 22 16 | 10.2998229] 


Place of Aſcendant following, 
ſor F 3® 22/ 16%, required, 
N. B. When 93 or Vf culminates, the Arc of the Ecliptic betwixt 
the Meridian and Eaftern or Weſtern Horizon is evidently a Quadrant; 
the Meridian being then the ſelſtitial Colure, Therefore, whea 25 
culminates, the Place of the Aſcendant will be the Beginning of <>; 
and that of the Deſcendant the Beginning of . And when V cul- 
minates, the Place of the Aſcendant will be the Beginning of «<p, 
and that of the Deſcendant the Beginning of : the Places of Aſ- 
cendant and Deſcendant being always oppoſite; and the Arcs of the 
Ecliptic between the Meridian and Eaftern and Weſtern Horizon are 
the Supplements of each other to 1800, 
The Places of the Aſcendant, at the Beginning of each Sign culmi- 


nating, is nearly as follows, by the foregoing Rules and Proportions, or 
this RuLE, 


As S. 2. of Ecliptic and Meridian to S. Altitude of Mid-Heaven, 
ſo Radius to S. Arc between Meridian and Horizon. 


Arc of Ec- 1 
Mid- Place of liptic betw. 
Heaven. | Aſcendant. Merid. and 
Eaſt, Horiz, 

Begin. | £5 26938/1160 38/ Hence, it would be a proper | 
8 N 16 30 | 106 30 | Queſtion to determine the Place 
UN 7 21] 97 21 | of the Aſcendant, andwwhat Sig u 
W © © oO © | and Degree of the Ecliptic culmi- 
& | £ az 38 82 38 | nates, when the greateſt and leaſt 
m 13 30 73 30 [ Diſtances of the Eclipric are in- 
<> 7 3 22 | 63 22 | cluded betwwixt the Meridian and 
m 25 22 | 55 15 | Horizon. 

415 27 10 | 57 10 
I” © 01 0® © 
8 | It 2 50 122 50 
X 1] 25 4 45 | 124 45 | | 


N. B. The above eaſtern Arcs will be a Guide in determining others 
that are ambiguous, F . 


72 The Place of the Aſcendant may be otherwiſe fund, from the C. 
of the Ecliptic and Meridian, Mid- Headen, Zenith Diſtance, correſpon- 
dent to right Aſcenſion of Mid- Heaven, and go9 from Zenith to the 4 
cendant, given, in an oblique ſpherical Triangle, to find the Arc 
of Ecliptic betwwixt the Meridian and Horizon ? | 


XLVIII. QuzsT10N, To find the Day of the Year hs 
given Latitude, when a' Star, or Planet, <will riſe with the 


1 Planet, will riſe with the Sun, or coſmical!y, 


Sur, (or riſes coſmically] from the oblique Aſcenſion of that 
Star or Planet being given ? | 


AS every Star, or Planet, riſes with the Point of the ＋ having 
the ſame oblique Aſcenſion with that Star, or Planet, it follows, that 
when the Sun is in that Point of the Ecliptic, the ſame Star, or 
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ExAMPLE. Required the Day when the bright Star in the Eagle 
riſes with ti e Sun, at London, 1760 ? 
By P. 210, No. 126. 


Corrected 
to 1760 4 Declination N. bright Star in Eagle bug 8 
Beyiz, Right Aſcenſion of that Star. . « 294 4 z 
| Aſcenſional Dif, in Degs (by Queſt. VI.) ſubtraſt . . 10 31 
Oblique Aſcenſion from , following 284 14 57 
— From , preceding „ 75 45 3 
NOW, by the preceding Queſtion XLVII. 
Logar:thms, | 
As Radius * +» + 8. 90 of of to. ooοοοο 
To Col. obl. Aſcen. * fr. next 
Point (here ꝙ preceding) . 75 45 3 | 9.3911808 
'So Cotang. Lat. Place, London 3 + WW, 9.9000865 
To Cotang. of 4th Are. » «. 78 56 7 9.2912673 
9 * CRY add + 23 28 30 {Eclip. Obliq. 
n 
NOw, As Co.. th Are. . 102 24 37 
Or . 77 35 23 co. o. 6677423 
To Co. „h Are , 98 56 7 e e | 
$80 Tang, obl. Aſcen. e % N. . 10. 59 52481 
To Tang. of Pl. of Aſcend. fr. follows 7 74 7 33 10.5461055 | 


4 


| Ob. Ar. of O neareſt c preced, ſub, — 23 28 8 30 
| 
| 
| 


To Coſ. obl. Aſc, fr. next eq. Pt, £ pre. 54 42 52 97616691 
4 Cotan. Lat. London . . . 51 32 0  $-yocoB0s 
1 To Cotan, 4th Are + +» G5 20 52 | 9.661756 | 


To Coſ. „ © 5 
1So Tan, obl. Aſcenn Aſcent fr, preced. 54 42 _—_ 


| 
To Tan. of Pl. of the Aſcend. fr. & preced. 38 21 49 


Or centraty ep. Pt. fr. whence cbl. 

Aſcen. is reckoned ; becauſe 5th C or 1 149 7 32 
Arc is more than 900. Sun's - 4 required. 
Which Place anſwers to the 6th of December, 1760, N. S. when | 
Je bright Star in the Eagle and the Sun riſe together ; and will continue 
to riſe together nearly on that Day for a Number of Years, at London, or 
* Places near the Middle of England. 


XLIX. Qutsriox. To determine the Day of the Year, 
1760, at London, when the aforeſaid bright Star in the 
Eagle ſets at the Time the Sun riſes, (or gets coſmically) 
from the oblique Deſcenfion of that Star, given ? 


Right Aſcenfion of the Star as before 294 46 

Aſcenſional Dif. in Degrees as before, add . 10 31 ; 

Sum, Oblique Deſcenſion & fr. following, given « 305 17 9 
o 
9 


„ 


„ 


Add 1 „ 
Oblique Aſcenſion of the Aſcendant, then (rjeAting 

3600) from ꝙ following : __ 
Supplement — obl. Aſcen. from © preceding * « +» $4 42 51 


| Now, proceed to find the Place of the Aſcendant at Sun-Rifing, 


_ 


as before. 1 
As Radius . « + + . + 8. 900 ff of | 10.0000000 


As Coſ. »- , gthAre 2 . 41 52 22 co.| o. 1280602 
th Are 85 9 9.620 500 


1. 250703 


Or ſame Equ. Point from whence obl. * 255 : 


20 52 


cauſe the th Arc is leſs than 900. wiz. M 219 38/ 11” 


| at London, when the aforefaid bright Star in the Eagle 


when the Starfets, from the oblique Aſcenſion of the Aſcendant given, | 


umme... 


| riſes, as the Bright Star in the Eagle ſets, at London, and will continu, 
to joe. eg wt + fet together nearly on that Da 2. for a Number of Year;, 
moſt Places near ihe Middle of gland, 


L. QuzsTiON. To find the Day, in the Year 1560 
at London, when the aforeſaid bright Star in the Eagle, auil 
riſe, as the Sun ſets, (or riſe achronically) rom the obliquet 
Aſcenſion of that Star being given ? 


THE Anſwer to this Queſtion is contained in the Aafwer to the 
former Queſtion, being only to find the Point of the Deſcendant, ot 
Setting-Point of the Ecliptic, oppoſite to the Ri/ing-Point thereof, or Pl. 
of the Aſcendant, found to the coſmical Riſing of a Star with the Sun. 


anſwerable to the achronical Riſing of that Star. 


Thus, the Place of Aſcendent at coſmical Riſing 
of the bright Star * the Eagle is found 1 42 1 7 i 


Whence the oppoſite Place of 2 at 
achronical Riſing of the ſame Star , ”S A 14” 7 32 
Which Place is anſwerable to June the 4th, 1760, N. S. when il; 
bright Star in the Eagle riſes achronically, required, 


This Star <vill continue to riſe achronically, on that Day, at meſt Place 
near the Middle of England, for a Number of Years, 


LI. Qugsriox. To find the Day, in the N 1760, 
fet as the Sun ſets, (or ſet achronically) from the = 
Deſcenſion of that Star being given? 


THE Anſwer to this Queſtion is contained in the Anſwer to XLIX, 
Queſtion, 


| The ſame Point of the Ecliptic, or Place of Deſcendant, that ſet: 
with the aforeſaid Star, is the Sun's Place, at Setting, when that 
Star ſets ( achronically) as the Sun ſets, Therefore, the oppoſite Point 
of the Ecliptic, to that of the Aſcendant, when the ſame Star ſet: 
coſmically, or at Sun-Riſing, will evidently be the Place of the De 
cendant, or Sun's Place in the Ecliptic, at bis Setting when the Stat 
ſets, achrenically. 


Thus, the Place of the Aſcendant, or of Sun-Ri- * 
Tage, being found , « , . 
The oppoſite Place to Sun-Rifing, at coſmica! Set- 
1 the Place of the Ecliptic at I & 219 3% 
Setting, of the ſame Star, wiz. . + 
Which Place anſwers to February 9, 1760, N. S. when the bright 
Star in the Eagle ſets achronically, required. 


near the Middle of England, for a Number of Tears, 


Aſcen. Aſcendt, is reckoned ; 15 387117 from y follows. 
Sun's Place, required. | 


3 


0 & * hd — 1 FS WE, 
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— —  — 
Aftronomical QUESTIONS! — anſwered. 


Which Place anſwers to the 14th Aug. 1760, N. S. when the in 


Which Place of the Deſcendant will be the Sun's Place, at Setting, 


ſing, at coſmica/ Setting of the —_—_— waa in * { N 222 39 1 


This Star will continue to ſet achronically on that Day, in meft Pl | 


\ 
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. ERNIENERELY TSEESLESD 


[7 FABLE of the DAVE in the YEAR, Tow Toe, when the -cofnie! and actronral Rin 


eminent Fixzp STARs happen at London. 


Z and Fetting of 


42 


| 


"N. 8 Coſmical Rifing and Setting of a Star is at Sun-Riſes Colmical, * Aba 
l Achronical Riſing and Setting of a Star is at Sun-ſet. a uo —— | | | | 
yt £2714 * 4 2 7 n Riſing at tting at | Riſing at | Setting at 
No. STARS NAME 8. E L. Sun Riſe, Sun Riſe. Sun Set. | Sun - A 
— 1 — t 7 H E NN tee ' _— | ; 
1 [Firſt in the Wing of Pegaſur, Marchab . , . . January 12 | September  24\[July 17 * 22 
2 [Right Shoulder of AZguarius . , . . . = 2 wr 29, 24) 7 = 24 
3 Extreme in the Wing of Pegaſus. . « . C72 W.1] February er 8 16] Apri 2 
. f 6 G 0 18 | Auguſt 11 4] February 7 
4 [Laſt in the Tail of the Goat . 2 ; N i ph 
5 Bright X in the Head of Aries 28 2 . . 11 Marci 15 7 4 2 1 . — 2 
6 [In the preceding Horn of the Ram, or 1 M . . | 21 0 30 23] pri 27 
7 in Whale's Tai ht „ April 23 = pens 15 —.— 1 
8 |Brighteſt in the Pleiades e% GN £4.97 530 . ) May 4 - * 23 ovember -» 21 
9 | Brighteſt in the ales Mouth, Mencar E . . 31 — * 2 30 _— 24 
10 Northern Horn of the Hull, or Foot of Auriga , . 1 26 I oo — DN... 
"11 |Forabaunt , . . 28 . 0 21 4 4 21] Zanuary 31, 
12 — Eye of the B . . . . 31 — 24 December 2 — 23 
13 right & in the Belly of the Mali . . * June 3 _ 23 5 — r< an 
14 | Southern Eye of the Bull, Aldebaran . . . 8 2 o 24 ihe ay 23 
{| 15 | Southern Horn of the Bull P . . 3 - ecember 11 17] Zune rol 
| 16 [Car . . „ ne N. . 20 | February 14 211 Auguſt 17 
17 [Pollux 2 02 . * * |Tuly 3 Jane 7 30] January 1 ; 
13 | Middle Star in Orion's Belt, - . . . 14 oy 5 1 10 May 16 
19 [Little Dog, Precyon 5 . 0 . > 30 - _ 1 25 Fune 17 
20 [Bright & in the Hare's Thigh 8 . . . Augyft = 2 7 _ = = =] April 26 
21 | Bright & in the great Dog's Mouth, Syrius 7 0 11 November 16 February May 14 
22 Lion's * ny * | . 4 . Av . . 20 8 24 I5| Auguſt 29 
23 | Lion's Back . . . 7 0 . 21] Apri "h 27 16 Oober 30 
24 | Hydra's Heart 8 4 . . . os Decem 2 | 26\7une 28 
25 {Bright in the Lion's Tail, - Deneb . Pr . September 2} April 26 pO ebe. 29 
2 Vindematrix " . T g . 46 - „ I 21 May 18 March OW 18 November 20 
27 | Areurus - i . . , 26 June 23 23 December 22 
28 [Bright ꝙ in the Virgin's Girdle * „ p | 30 April 30 2 7|Newember o 
29 | Bright & in the Crown . . . Oc ober 9 July 20 x 28 Fanuary 17 
30 | Virgin's Sprke . . . . RP. 3 April 7] April 5 OFtober 11 
"it: Right Shoulder of Hercules . . . . 17 July 23 I14| January 20 
32 | Left Shoulder of Hercules . . p 21 | Juguſt 5 . 20} February I 
33 | Head of Hercules . 5; . . = November 1| July. 224 30 1: 
34 Swan's Bill . : . © * 6 f 10 September 1 May 8 27 
2 35 Right Shoulder of Ophiuchus, Serpentarius | . {Us Is {| 4 16 July "8 18 3 14 January 16 
| 36 | Inferior Wing of the Swan . . LP 16 September 26 15 ATarch 15 
37 Vulture's Tarl . . : 0 . o 22 Auguſt 12 20 February 8 
38 Right Knee of Mbiucbus, or of Serpentarius 0 . 5 27 June 18 21 December 18 
39 | Scorpion's Heart F* . . 5 R December 3 | May 16 June 2 November 17 
40 Bright * in the Eagle - . - . . 5 6 Auguſ 124 4 February of 
& ie Bright & in the Thigh of Pegaſus, Scheat . . 2232 | Offeber 7 22 April 3 
42 [Bright & in the Head of Andromeda - 0 n January 5 22] Fuly 7 \Fanuary 5 


Stars baving South Declinat ion, 


F.” . 
Fuß eo i — 1 


To Achronical Setting (a 


* 
TR 330 
W 8 
N * RY SETS PS 


= *S - 
m as 0 


| Star to the Sun, in the Evening, 
follows. 


— 


t Sun Set 


ExAMPLE III. Scorpion's Heart wiſbl, 


In Nerth 


EXPLANATION, 


fore Sun Riſe 


24 From Achronical Setting (at Sun Set 5 Stars ſet. be- 
contrariſy ¶ To Coſmical Riſing (at Sun Riſe 


The Sv, in his annual Mztron through the Ecliptic, gets to the 


contrarily. 


fore Sun Set 


Y 

atitudes of Places, 
th $ From Acbronical Riſing (at Sun Set g Stars riſe be- 

4 E Coſmical Riſing (at Sun Riſe : 

ExAMrzx IV. The Pleiades wiſible from November 6, to Ma 

which when a Star recovers from, and is ſeen in the Mornin 


4 From Coſmica! Riſing (at Sun Riſe, ) Stars riſe be- 
3 fore Sun Riſe 


ometime between Ring and Setting, from December 
baving North Declination, 


fore Sun Set 


From Coſmical Setting (at Sun Riſe ) Stars ſet be- { riſe after Þ are 


J Iſt E Acbronical Ring (at Sun Set Sun-Set 


Sun Riſe 
ExAMyLE II. Scorpion's Heart inviſible from its Ring to Setting, 


contrarily, 


? ſet after 


Sun Set 


cemtrarily, 


det after q are wiffble 


Sun Riſe 


fars 


viſible, above the Horizon, 
that Interval. | 


ExamPL I. Scorpicn's Heart viſible from is Riſing to Setting from May 16, to June 2, following, 
contrarily. 

riſe after are inwi/ibl:, above the Harixon, from their R 
during that Interwal. 


in the Day from November 17, to December 3, ſel/nving. 


Eaſtward of the Fixed Start; therefcre, In Nerth Latitudes of Placer, 


from their Riſing to Setting during 


ifing to Setting, 


are conſtantly vibe, above the Horizon, at ſome Time of the 


Night. 


Rays, 


approach ſo near the Sun as to be bid 
called its Heliacal Riſing z as the near Approach of A 
of that Star—The Time to be determined as 


» #0 November 17, following, 


in bis Raz 


till they approach ſo near the Sun, as to be hid in his 


Y 4» follnwing, or till they 
g, before Sun Riſe, is 
ſo as to become inconſpicuous, is called, the Heliaca/ Setting 


. 
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Th RO T. AL ASTRONOMER 


— 
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T2  Afronomical QUE S T IO NS ' prattically anſwered. © | 


- + „ —- % 


And Stars of different Magnitudes are obſerved to appear firſt and laſt 


LII. QuesT1i0Nn. To find the Time of a Star's beliacal 
Riſing, from the Latitude of the Place and Star's oblique 
Ajeenfion, with the Sun's Depreſſion belpw the Horizon, at 
the Time of that Star's heliacal Riſing (after its coſmical 
Riſing ) being given ? — 


| OBSERVATION ſhews that the ſmalleft Start are inviſible while 
are firſt ſeen in the Evening, at the End of Evening Twilight, and 
laſt ſeen in the Morning, at the Beginning of Morning Twilight, 


when the Sun, at either of thoſe Times, is 180 be/ozv the Horizon. 


in the Evening and Morning, reſpectively, when the Sun's Depreſſion,” 
beleww the Horizon, is as follows. 


Deg. 
1 12 
Magnitude appear 
Stars - firſt and laſt in 15 Below 
4. 3 the Evening and * the 
4 Morning, when the 18 Horizon, 
2 Sun is 
17 
FExaurzz. The Month is required in the Year 1760, when the, 


at London ? 


N. B. It will riſe beliacally when the Sun has deſcribed an Arch 
of the Ecliptic, further to the Eaſtward, from his Place at coſmical 
Riſing, correſpondent to 1439 of his Depreſſion below the Horizon, 
at the Time of the ſame Stae's Riſing, Conſequently beliacal is after 
coſmical Riſing, and is <oben the ſame Star 1 begins to appear, after 
being hid under the Sun's Rays.. ; 


| 03/;gue Aſcenſion of the bright Star in the agle,} "$77" 
Rn RS „ „„ 0 „ 234 14 57 
Subtract go0 „„ © 00 


the upper Hemiſphere receive any of the Sun's Rays; and therefore 


bright Star in the Eagle (of the 2d Magnitude) will riſe heliacally, 


w 


* 


Remain R. A. of Mid-Heaven at the Star's Riſing *. 194 14 57 
R. A. from following | 


. . * . . * 1 1 
Longitude of Mid-Heaven, correſpondent fr. & fol- - G 0 
lowing (by Que. 34. ag 1 
Meridian Z. correſpondent (by Tab. 2 23, er 35 Queſt.) 67 17 18 
Declination of Mid-Heaven S. correſpondent (hy Tab, 1 
5. 235 or 36 Nue I 5 


Mid-Heaven Zeni Diſtance, London . « « « +» $57 38 6 
* 

Nou there are given, in an oblique ſpherical Triangle, the Meridian 
, Mid-Heaven Zenith Diftance, as above, and the Sun's Zenith- 
Diſtance 1039, at the Time of the Star's heliacal Riſing, to find the Arch 


of the Ecliptic betzvecn the Meridian and"the Sun, at toat Time P 


| Yiz. Two Sides, (the Mid-Heaven Zenith Diſtance and Sun's 
Zenith Diſtance) with an Angle (the Meridian Angle) oppoſite to 
one of them given (the Sun's Zenith-Diſtance) to find the third Side, 
intercepted between the Meridian and Sun. 


PROPORTION. 


Logarithms, 
'As Radius . ES 8 WS 8. 90 IO. oc OOOOO 
To Tan. Mid-Heaven Zen. Diſtance , » 57 38 6 10.1980733 
So Coſ. Meridian - « « +» ©67 17 18 J. 9.5866930 


To Tang. ah Are „3121 1 J 97847663 


| TY 


a * 


| 112? 17 52/ for 680 58/% above. 


; F Logarithn:, 
As Cof. Mid-Heaven Zenith Diſtance , « 57 38 6 co.] 0.27149 0 
To Coſ. Sun's Zenith Diſtance . , 3 77 © © 9.3 52060 
Therefore, Supplement of the?) o 10 
Anſwer muſt be taken e 

80 Coſ. 4th WP > 6 3 © E770 37 21 1 949314592 
TT. -> + 2—=e co 3 „ 68 * 9. 

Its Supplement, sth Axcc , , 11 T A 


7 
Dif, between 4th and th. Arcs . , 79 40 5r Ecliptic Arc, 
ry 


Becauſe the Meridian Angle, next to which the Perpendiculu|. 


falls, is above goo fr, Place Mid-Heaven, or leſs than goo, 
When Mid- 


= and 5th Arc 
Heaven , K. M. A, M, f. ( *Dif. (for the Ecliptic 
Longitude f Vf, S, N, V, S, U, { Sum Are between the 

is in ' | Merid, and Sun, 


For Eaſt of the Meridian, or Riſing ; 
hut Sum and Dif. for Weſt of it, or Setting. 


When Supplement of an Arc above 909 is uſed (as 779 for 1040) th 
Supplement of the Anſwer (but not havidy Zo be x ith 1 


'OTHzRwrse, to find the Ecliptic Arc belozw the Horizon, the ſuperio 
Arc being found, in the Longitude of the Aſcendant at the Star'; 
coſmical.Rifing. , | 


As Sine Sun's Zenith Diſtance . .. 


— 


_ 


* 77 co.. o. 0112761 
To 8. Meridian Angle . 67 17 18 9.964947 
So S. Mid-Heaven Zenith Diſtance . 57 38 6 9.926679 
To Sine Z. of the Vertical and Ecliptic, ONT | 

below the Horizon « . » «©. » g 53 8 5 > | 9e9029027} 
L | Or Paralla#ic C, at the 

Ecliptic, 

NOW, As Radius e Io. ooococo 
To Cotan. Depreſſion , , . 130 O ©” 10.636035 


So Coſ. Paral. C. below Horiz, ; « 53 5 50 | 9.773454 


To Cotan. of an Arc of Eclip. below the ? 35 


Hoxizon, corre 1 1 10.4151193 
— Add Þ 14 7 32 Sun's Pl. at &. 

{ coſmical Ri 

WF 5 9 24 Sun's Pl. at & 

{ heliacal Riſing, 


Or, AS. C. of the Horizon and Ecliptic, 

To Sine of the Sun's Depreſſion, at heliacal Rifing or Setting of a Sta, 
or Planet, 
So ts Radius, 


To Sine of Ecliptic Arc below the Horizon, correſpondent, 


The foregoing Place of the Sun anſwers. to the 26th of December, 
N. S. 1760, when the bright Star in the Eagle riſes Bellacally, requi- 
red; the Sus being then 130 below the Horizon, Which Star wil 
continue to riſe heliacally on that Day, for a Number of Years, afte: 
baving roſe nh; at the ſame Time with the Sun, (and conſe- 
quently inviſible) on the 6th Day of the ſame Month. So that en th 
26th of December the bright Star in the Eagle begins to appear, aftt! 
being hid in the Sun's Rays, from and before December 6, at rifin; 
with the Sun, After the heltacal Riſing December 26, it continues to 
appear in the Morning before Sun-Riſe, 


— . 


—— 


Longituct | 


— 


— — 
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Aſtronomical QUESTIONS prafiically anſwered. 


* 


Longitude of the Aſcendant foregoing, "WR" oF 
at the Star's Riſing, p. 246. «$ 254 7 32 fr. M following. 
Longitude of Mid-Heaven, then. . 295 28 3a fr. M following · 


Ecliptic Arc from Meridian to Hori- 
zon, at Star's Riſing d.. 0; Sos ; 
Aud Ecliptic Arc fr. Horizon to _ 1 2 65 
Sun depreſſed laſt found g 5 


— — — ſy— 


58 39 © 


Ecliptic Arc from the Meridian to the | 
Sun, as firſt found e 79 8 * 
Add Mid- Heaven Longitude „ 28 32 


| 275 9 24 fr, v following. 
To h 9 Signs, Subtract , , 270 


at the Star's beliacal Riſing, as before, 


LIII. QuesTion. To find the Time of a Star's he- 
liacal Setting, from the Latitude of the Place, and Star's 
obligue Deſcenſion with the Sun's Depreſſion below the Horizon, 
at the Time of that Stars heliacal Setting (before its achro- 
nical Setting) being given ? 


ExAmrLE. The Meonth Day is required, in 1160, when the bright 
Star in the Eagle till jet heliacally, at London? 


N. B. It will ſet heliacally, when the Sun has yet to deſcribe an 
Arc of the Ecliptic further to the Eaſtward, till he comes to his Place, 
at the Star's achronical Setting from his preſent Place of 130 below the 
Horizon, or ſo much more to the Weſtward, than he will be at the 
Star's achronical Setting: And therefore the heliacal is before the 
Time of the achronical Setting. | 


Taz firſt Method, in the former Queſtion, determines the beliaca/ 
Riſing and Setting at once, independent of the coſmical Riſing, and | 
achronical Setting, which Method is repeated in determining the he- 
liacal Setting, at once, as follows, 


Oblique Deſcenſion of the bright Star in the Eagle, be-? 9 7 # 
fore found, p. 246. at Setting, achronically . . { 305 17 9 
Add 909 0% 4 4-4 6 8 + go ©. © 
Sum (rejeQing 3609 R. A. of Mid-Heaven from op 
following) TZ! / > , 9 ® 9 
Longitude of Mid-Heaven correſpondent from y fol- 
1 (by Queſt. 347 . ba "Rr . . . 4 
eridian C correſpondent (by Tab. p. 23, or 35 Queſt.) 71 1 28 
Declination Mid-Heaven 0. — 22 IS Ry & 
f P- 23, or 36 Queſt.) „„ 4 0 We 5 Wir : 14 5 
. 3 . m2 37 27 Oo 


Mid-Heaven Zenith Diſt, London 
| Angle of Ecliptic and Horizon ', ; , ,  , . « 54 53 55 


2 
* 


| By PROPORTION, 


| L ogarithms, 
ES 2 ce oe Lie go? 16 Jo0000s 
To Tang. Mid-Heaven Zenith Diſt, , 27 © 88 

So Coſ. Merid, Angle correſpondent, , 44 : 28 5 
To Tanz. qth Are. 3 59 7 93962991 


Remains Sun's Place 1 SY 24 


| 


— . — 


wo Logarithme, | 
And, As Cof. Mid-H. Zen, Diſt, , 37 27 o co. 0.1002428 


To Coſ. Sun's Zen. Diſt, at 130 Depref, 77 © 0 93520880 
Supplement of Arcs muſt be taken , 103 © o 

So Col, 4th TT. i” fm BY 13 59 7 9.986932 
eee * J 26 4 . e 
Supplement 5th Arc JJ 105 57 34 ? 439 

Dif, between 4th and gth Are. . 91 $58 27 | Ecliptic Arc 


[ required, 


Place W, N. WM, G, m. . : Sum, g - and 5th Arcs | 
Mid-Heaven. Vf, , N, , 8, U, $ Dit. or Weſt Side Meri- 
Idian or Setting. 


Or to find the Arch of the Ecliptic below the Horizon, intercepted le- 
twwixt it and the Sun's Place. 
As S. Z. of Horizon and Ecliptic . . $54%53'55/ co.] o. 0871746 | 
To S. Sun's Depreſſion « . « 13 © © 9+ 3520880 
—_—__  -- - vnqOCT 2 tro. o o 
— 4 — — 
To S. Ecliptie Are be/czy the Horizon 15 57 34 9-4392626] 
To find the Arc or Tux EcL1PT1cC battoein the Meridian and 
Horizon ? 
As 8. Z of Ecliptic and Horizon . 5453755“ co.] 0.087 1 
To Col. Zen. Diſt. of Mid-Heavyen, wy 4 . 
S. Alt. of Mid- Heaven * n 
„„ . is 900 | io. oooο o | 
To 8. Arc of Ecliptic between Meri- | | 
dian and Horizon $76 0 $3 9.9569315} 
Arc below the Horizon before found 15 57 34 


Sum, Fcliptic Arc betwixt the Merid, 
and Sun, at the & s be/zaca/ Setting tor 58 27, as beſcre, | 
DeduR fr. Long, Mid- Heaven, 


[adding 360. 
| Long. of Mid- fle v“ en « + 37 39 4 from, 


Remain, Long. Sun, at the Star's Set- 


| 
ting heliacally . «. « © + » 1305 40 37 ; 


T9 = 109 T Deduct 300 = 
Sun's Place 5 40 37 | 
Or Sun's Place at achronical Setting, 
before found, p. 2466. N 


rizon, at 130 Sun's Depreſſion, 
before achrenical Setting , . ſub, 


Arch of the Ecliptic below the Ho- 1 
a 15 57 34 


saw Place . ; » - Remains in g 5, 40 37 as befere, 


N 


Which Place anſrvers to January 25, 1760, when the bright Star in| 


the Eagle ſets heliacally, in moſt Places about the Middle of England, 
and will continue to ſet heliacally, an that Day, for a Namber of Years. 


So that December 26 (the Time of this Star's heliacally Rifing) is 


the Time of its firſt Appearance, in the Morning, attcr being hid 


continues to appear in the Morning, before Sun-Riſe ; alſa appears in 
the Evening, after Sun-ſet, till the 25th of Fanwary following, when 
it laſt appears in the Evening, ſetting +-/iaca/ly. It then comes again 
into the Sun's Rays, as he further advances to the Ea%ward, ſetting 


aebronically with him, on Februcry th, and then (ets before him, 


hh tt... ** 


= The 


* 


| 


| 


[ET 33 11 { 


n 


1 


* 


under the Sun's Rays in the Day Time; which Star, from that Time, 
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250 The ROYAL ASTRONOMER 
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Aſtronomical QUESTION $ prafiically anſwered. 


= 


The Times of beliacal Riſing and Setting of any other fixed Star, |, 


— 


The chief Uſe of the foregoing coſmieal, achronical, and be- 
may be determined by the foregoing genera/ Method, which equally || facal Riſing and Setting of the Stars and Planets ( otherwiſe called the 
ſerves for finding the heliacal Riſing and Setting of the Planets, by || Poetical Riſing and Setting thereof by the Antients) is to direct us when 

obſerving the Sun's Depreſſions at thoſe Times, as felloros. IIand where to look for them, to make our Obſervations, — But a Pair 
| 1 of Mr. Senex's Gr.onxs, ſold by Mr. Mar TiN, in Fleetſtreet, London, 
Des. FIRED * a according to his late Improvements, wwill ſatisfy us in theſe, and many 
H ſcan be ſeen] 11 Likewiſe ꝙ may be ſeen in the other 975 Enquiries with a Eaſe and Expedition; where preat 
at Riſing | 10 | below | Day. was ſeen in the Day, Accuracy is not required, ieb Gros no Aſtronomer ought 5 
7 or Setting ] 11 the April 22, 1715. Y may be al- be without, as they quill ſerve to confirm the Truth, or diſcover an Error, 
loben the 5 Horizon. ſo ſeen in the Day. in his Computations, | 
$S [Sur 18 10 
} | 5 | | | 


OF THE MOON 


TO find the Moon's right Aſcenſion at ber given Time of Southing, on any given Day, the right Aſcenſion of the Sun, in Time, at the preceding 
Noon of tbat Day being alſo given ? | 


RULE, The Time of the Moon's Southing added to right Aſcenſion of the Sun, in Time, at the Time of her Southing, will be then 
qual to the right Aſcenſion of the Mid-heaven, or right Aſcenfion of the Moon then upon the Meridian. 
Conſequently, by Tranſpofition, If from right Aſcenſion of the Moon, in Time, on a given Day you deduct the right Aſcenſion of the Sun, in 
ime, (both at the Moon's Southing) the Remainder will be the exa# Time of the Moon's Southing, paſt Noon, on that Day. 
Hence the Reaſon of firſt ſeeking the Mcca's eſtimate Southing, by the common Methods of finding her true Southing. 


EXAMPLE. To find the Moon right Aſcenſion at the Time of ber Scutbing, October 1, 1760 ? 


1760 OF. 1 


15 1 
Noon . 2 


O» 
12h 31m 59% Moon ſouths 1760 OF, 1. | 18h 38m paſt Noon, 


12 35 37 un's R. A. then. 12 34 48 from below, 


La Caille's Eph, | Dif. 3 38 JMoon's R. A. then ? Sum | 7 12 48 = 1080 12/ (by Tab, p. 28.) from Aries following, 
or R. A. Mid-heaven Rejecting 24 Hours, 
Now, As 24> : zu 38% Incr. R. A. :: 18h 28m ; 2m 495 +} 
un's R. A. Oc. 1, Noon 12h 31 59 N ö 


— 


Sun's R. A. at Moon's next Southing 180 my 12 34 48, in Time. 
paſt Noon. 


TO find the Moon's right Aſcenfion at Noon, preceding the given Time of Moon's Southing ? 


d ſouths, 


Sept. 30 [12h 39m 
1760 02. x1 | 18 38 


Diurnal Dif, R, A. D a O. Dif. 59m 
Diurnal Dif. R. A. Sun OO Q © Þ 4 2 38 fr. above. 


— — — — — 


iurnal Dif. R. A. Moon „ 8 
| D's Pla, Lat, Decl. 
By La Caille's Eph, 2760, O#, 1. 5% 25 26/120 N. 4/2 5 N. 26 Whence, by Rule, Queſt, 28. p. 227, R. A. ) 969 © a fr. Aria. 


mn. 


As 24) : 62m 38% f: 180 380 Y's Southing ſince Noon to 48m 63. 
To be deducted from R. A. Moon, at Southing 7b 12 4 


Rem. Moon's R. A. 1760. Oer. 1. Noon , , 6 24m 655 
By Tab. p. 28, in Degrees 95% 58/ act 


Dif, — 1 7 Error. 


N. B. The diurnal Difference of the right Aſcenſion of the ) à © from 12 to 12 is not exactly the ſame as the Difference o 3 Soutbing 
o next Southing, thereby cauſing a ſmall Error, computing by the Difference of Soutbing, as a — . ifference ) a © from 


3 


EQUATION 


ad NAVIGATOR, 881 
_ EQUA TT F No the Ecliptic Righ ASCENSION, EQUATION to be ſubtracted ir, the Lat. of a Planet, 
to the Right ASCENSION w LATITUDE. . for the EqvaT1on of the Ecliptic Declin. to the De- 
T Signs | S gns clin, with that Planet's LAT ITV. 
* 4 South ö £0 EE 
4 Lon- North Y, 8, 11,70 1 2 | outh W, 8, 7.42, 2 N. + it 
| * Lat. 5 South mY m. £, 6 78 Eu. 2 North S. m, . 928 Lat. 8. q V, 8, = S, M, , 11. 
tude. w * | 5© AI. g? be Lb nt ww 1. 9g? Dl 50 LASSO) 
| ——|— rA — + + + + 1 — * | St — —ltude. 
— i il... 110 14% #MHeflei:le 7 10. „ PITT — — — 
o 23 [17 [1 592 473 370 24] 592 7 [3 35 5 10 15 20 2 5 30 30 | 
310 231111 5902473 37 23] 110] 159012 47 1 3.35 5 10 1 5 20 25 30 27 a 
5 0 23111 592 473 360 231111 592 473 34 5 10 15 20 25 30 24 2 
90 23582 483 360 23111582 463 32 5 10 1 5 20 25 29 21 
1200 231 10 [ 582 4833300 231 111 58245 | 3.30 5 10 15 19 24 | 29 | 18 
| 25jo 231201 572463 34% 23110 572433 28 5 10 14 19 24 28 1 5 
1810 431 91 55 2 443 320 2319 552 413 20 5 9 14 18 23 27 12 ö 
2110 231 911 53312 42][3 321% 221 2115312221323 4 9 14 18 22 26 9 
24/0 228512 40 3 280 22 8 522 36 3 20 4 8 13 17 21 25 6 
270 22161 50 2 32325 [0 z 1 6/1 %% 2 3313151 4 8 13 17 | 20 | 24 > | 
8 mo 21 [i 5 149235 322 221 4147 2 28 | 3 10 4 8 12 16 I 23 MX mW. 
ozo|i 31[147|231|[318fozr]rt 311441225] 3 5 4 8 11 15 1 22 27 
8 1 21442 283 13] 0 201 21422 212 59 4 7 10 14 17 21 24 
9 Oo 20 [1 214222443 90190 59138215254 3 6 9 13 16 20 21 
12 19 [% 581 38 [z 123 3lo 19 Le 57 | 134121012 45 D 12 15 18 13 | 
15 28 55 | 133 een: 61239] 3 6 1 Inn 
181 0 17 [0 551 302 2 480 180 521272 0231 3 5 7 10 13 16 12 
210 [0 5262 212 390 170 49211 542 22 3 5 6 9 12 14 9 
2440 160 48 [1211 552 29% 160 4717472 13 2 4 6 8 10 13 6 
1 220% 15 451 16 [148 |220Jo 15fogginz|igg]2 4 1 5 * Be. 13 3 
Il f o 14 0 41 1 10 1 402 100 14] 41 [7 132] 1 55 2 3 1 7 s IX 
o 1310 39] 1 : 1 311 59 0 120 7] 58125145 2 2 3 5 6 8 27 
+ 9 122] 1.48 O 1110 33189 49 1 16 I 34 2 2 3 4 5 6 | 24 
910 1010 30 5211 14 13610 10 0 30 0 42181 23 1 2 2 3 4 8 21 
| 120 8 26 [ 44 [ 3112410 2 L 26 [ 35 L gs} 112 I I oF BS 3 2 
150 7 2260 380 540 7 210 310 49 0 I 1 I I 2 3 15 
180 60 180 300 430 58 0 6017 o 220 40 ] 0 49 I I I I I 2 12} | 
210 4gjJouwozzlo 33% 4 5 13015130] 37 © 0 18 O I 9 
2410 3140 9101510 230 3110 3140 910 90 200 24 7 0 o 0 0 0 6 
2710 10 410 70 10160 1J0 40 4 100 13 0 0 © © 0 © 3 
zo %o oſo ofo ofo ofo ofo ofo ofo oo ofo o 0 0 O O © o | zf S 
lo] +|[ +) +] ++] | - — — — — RRRM 
FR v Tz Tp es Wong, 
gi- Signs 3 Signs || , 8. wo 2 + 7 1it | 
— Lat South Wh 3, X. 9 10 17 Lat North Ef, , N, 20 10 11 Late x. , M, t Vis , Ro 128. 
* { North Sg, N, , 13 4 5 DJSouth , N, Mhz 4 5 


Y The following JPrattical Rules, from whence the above Equations are deduced, are in 
| IMITAT1ON of the Shortneſs and Uſefulneſs of the Dean of Durham's Mernop 
| in finding the JParallattic Angle, 


Sigs, N. Z, 8. U, S. N. m I 
North V, 8, II O. 1. 4. 7 — Conſt. For Lat. S. 4 >, m, 4. Lf — {+} n 
Contravertox, For Lat, Fc, f Long. J , m. 5, 56. 7. 8.5 Eq. PROPORTION. © Tee. 
J SIT 5 „„ — S. 9oꝰ 190.0000000 
v7 : ut Vf, , X, 29. 10. 11. To S. C of Eclip. and Meri- 
2 * North þ * 12 K. . F $$ Þ c Eg. dian ( and ) © 662311 30% 9.9624801 
> . CREST & © 9 © SB 6 . 
| Las Radi PROPORTION, Legarithms, 2 N 4 AR. — 
$ AAad1Uus 3 . . . . p S. ge? 10.000 To S. Difference Declin. req. 0 8.98 
| To Coſ. C of Eclip. and Meridian ( and c) 2657 zo” e , oy — 1 6 4 Bo on 
So Tan, Lat, . A . * 9 0 © 9.199712 5 — — ö 
ö . : — — 2 / a | 
To Tan, Dif, R. At required . , . 3236/36” | 8.7999761 S. T, 8, U, E, I, u, 23 
For Lat. 1 = a 
4 : N. , n}, 7. Vf, , N. Eg. 
8 * 8 1 pa, 4+ N . Sigs. As Nad. . * . . . 3, 90? IO. COOCOCO 5 
ForLat, + Lon, nes : | : 3 N29. 10.11 To S. Z of Eclip. and Me- 1 ; 
| N M 16.7.8 Eq, Or Lat 8 Lon. NM 3+ 4. 51Eq rid, (M ard 2 5 166531 zo” 9-96248018 * nt 
18 ; ; 3 n SG IL » + +» » of © 2 | 9-02 ges 1 | 5 


To Coſ. Z. of Eclip. and Meridian ( and LL) 4 


. » 66031/ 30% 9. 6002636 To Tang, T if. Decl. reg. 5 30 24 3.984 1003 
So S. Latitude - . . . * . . 4 9 9-1943324 6 0 © 
To 8. Dif. R. A. required 2 r 


1 
. . . 3 34 22 8.7945960 . 4 fad WY 29/ 26% | 4 
Example. T7. d the Rich on . . : x. To find the Dec. nation an REeras? 'o Leng. 286 
and 1 4 7 : 3 8.5 4 Af enſan and Decliaation anſwerable to Longitude II 50 387% 117 m, ard Lat. 20 3 4 N. ? 


Kay. Ecliptic Declinati 9477 5 S. by Tab. p. 23. 
LA. by Tab. p. 24) 7.750% Eclip, Decl. (by Tab. f. 23) 21016 32 N. bn if vhs Ret, n * 
JE. of R. A. to Lon. & Lat. +44 © (Equated Lat. by next Tab. — 4 34 33 2 3 N. {= * 39 OF by Tabieabore, . 
R. A. required "BY „ 


A 27 15 JDetlination required 


* + 16 42 ON. Remaip "Mam S. Declination reg, 
a 
. 
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A'TABLE of near LonciTups and Ricnt Ascznsion of the Mrp- Hvar, With the near Longitude of the Nonactzimar or 90 | i 
Denz of the EctirTrc from the Horizon, correſpondent. For Latitude LONDON, 512 32%. | | 


W [Longitude 2 Longitude) mx Longitude ©9253 Longitude} N Longitude] m Longitude 


Long. K. A. Non. Petz. K. A. Non. Deg. R. A. Non. Deg. | K. A. Non. Pes. R. A. Non. Pes. R. A. Non. Deg, 
Mid He.] V. [Mid-Hea.| 8. Mid-Hea.]“ H. [Mid-Hea.] . Mid-Hea.] W. Mid-Hea. a 

1 5 / 0 / | 0 7 | 3 0 P 0 / | 0 n | 8 F 7G I a. 0 O / 

o | © of 6yaz |27 54 | 162531 | 57 48 | 70122 | go | oo| 122 | 222538 | 152 | 13050 

I o 55 27 23 | 28 51 [| 17 212 | 5. 8 6 91 O 47 123 23 32 153 14 9 

2 1 5028 229 49 | 17 31 59 54+ | 8 50 92 x 33 124 | 24 154 14 49 
3 2 45 | 28 4230 46 | 18 31 57 9 34 | 2 19 12 24 48 | 15 15 29 
4 3 40 | 29 21 | 31 44 | 19 12 | 62 © | 10 18 BY 12 25 32 15 I 9 
"EY 4 35 es 1 | 32 42 | 19 52 | 63 3 [in 3 1 127 ] 26 16 157 _26 4 

6 30 F 

7 25 20 | 34 39 | 21: 13 | 65 10 | 12 31 5 23 129 27 41 159 18 8 
119 © | 35 37 | 22 24 | 66 13 13 26 9 130 28 22 160 18 47 

9 8 16 3 131 29 6 161 19 27 


39 | 36 36 | 22 25 | 67 17 | 14 1 
23 16 | 68 18 | 14 46 


93 
94 
| BY 2 95 
40 | 33 40 | 20 32 | 64 6 | 1r 47 96 4 7 128 26 58 158 17 28 
97 
98 
99 
100 
101 
103 
104 
10 
10 


r 36 42 31 | 26 42 | 73 43 | 18 32 11 2 137 8 _2 

16 | 14 44 1543 31 | 27. 24 | 74 47 | 19 17 Ic 12 14 138 0 167 | 24 4 
q 3-9 55 | 44 3128 675 $32 | 20 4 10 1a 59 139 41 1 | 24. 43 
1 16 3 

19 | 17 31 14 | 46 32 | 29 3078 2 | 221 35 110 14 30 141 4 170 2 2 


26 24 613 52 | 53 40 4 29 | 85 38 | 26 35 118 19 42 148 10 48 176 N39 
e 2 | 14 32 | 54 42 5 122 | 8 44 | 27 41 119 20 26 149 11 29 177 1 19 
as [26 ons 12 | 5s 44 | 5 55 187 49 | 23 27 120 21 10 150 178 2 © 
29 | 26 57] 15.51 | 56 46 6 39 | 88 55 | 29 13 121 21 54 151 12 50 179 2 30 
30 t 6% - 122 22 28 152 13 30 180 10 
— 11. itud —— Long'tude i 2 Longitud 7 Longitud = Longitude l X — | Longitud 
Lone. K. A. ngitudeſ RN ng:tudeſ"R_ A. ongitude r * A. ongitude N ongitude RN. 4a ongſtuce 
G Mid-Hea Non. Deg. IMIid-Hea. Non. Dey Mid-Hea, Non. Deg. | pyja-Hea, | Non. Deg. Mid- Hea. | Non. Deg. Mid- Hoa, | Non. Deg 
1 180 380 19 208 25115 233 | 2710 270 o © 302 2X 50 332 4Y+5 
1 181 3 59 209 236 8 239 | 28 37 271 Ss 303 4 14 333 .. 
2 182 4 40 210 [26 56 240 om 6] 272 5 19 304 37 334 6 23 
3 183 20 $119 4 241 . 7 833 30 5 58 335 7 12 
4 184 22 212 28 39 242 3 274 10 29 306 329 336 FS. 
5 xe 1 6. 48 j- 205 fangs 21 ac3 [6 if} 75 j 23 Þ 309 9 3? 337 s 45 
6 186 7 24 214 o 24 244 6 27 277 18 308 10 49 338 F $3 
| 7 136 = 215 1 19 245 8 8 278 72 309 _—_ 339 cou 
EN 187 8 46 216 2 13 246 9 52 279 |. 20 35 310 33 7s 340 a2 
g | 288 9 20 217 g wh 245 [23 46 280 23 © 311 14 24 341 LSE is 
1 [182 | 10 1 | 218 "WA a AS] ib 4 281 | 25 22 312 15 32 342 j 13 37 
* e 313 | 26 4 | 342 | 23 23] 
| 22 191 | IT 3 220 2 | . 250 | 27 19 283 o © 314 17 46 343 « 
13 19212 1 221 3 252 | 19 18 284 2 36 315 18 53 344 14 $1 
14 193 | 12 co 222 8 of 253 | 21 20 285 Ss $7 1 —- $260 | 3 128 345 + 
* 194 \ 13 43 223 j| $ 2 254 a9 20 286 6 33 317 20 58 246 _ 16 . 
16 195 14 26 224 10 6 255 | 25 32 287 8 39 318 2 347 of - 3 
TW -, 196 | 15 10 225 11 10 256 | 27 44 288 10 43 319 23 0 348 17 44 
18 197 15 54 226 12 14 257 | 29 58 289 12 42 | 3220 23 59 349 18 26 
19 198 | 16 39 227 13 21 258 2 £17 291 14 40 321 24 58 359 4. 
20 RE BEM 228 14 29 | 259 4 38 292 16 31 322 25 55 351 5+ 3.4 
21 199 | 18 8 229 16 37 260 = 293 18 20 323 26 51 352 20 33 
22 200 18 64 220 | 16 46 261 9 24 294 | 20 5 224 | 27 47 353 {| 27 73 
23 201 | 19 39 231 17 58 262 | 22. 33 295 21 52 32 5 29 41 354+ 21 5 
24 202 | 20 26 232 | 29 22 263 | 14 23 266 | 23 33 326 29 36 354 | 22 13 
© — 2 
25 203 [21 14 | 233 |29 27] 265 | 16 59 29% | 25 23 | 327 * 
286 204 | 22 1 234 21 43 266 | 19 20 298 26 49 328 1 32 356 23 59 
3 87 205 | 22 49 23 2% 7 267 aa 5 299 28 22 329 2 14 357 4 33 
28 266 |23 37 23 24 24 268 | 24 39 300 | 29 $4 339 3 14 's 
29 | 207 | 24 26 | £2 145.47 | 36 [a7 30 | ou | 1234 331 3 $6] 399 | * 
20 208 | 25 15 238 [| 27 10 270 oyf © | 302 2 30 333 + 45_ zoo | 26 42. — 


V The Nonagefimal or go Degree of the Ecliptic from the Horizon, is the higheſt Point of the Ecliptic at that Time, whoſe Altitude 
there fore always equal to the E of the Ecliptie and Horizon, which is alſo equal to the Zenith-Diſtance of the elevated Pole of the Ecliptic, ? | 
that L mes 


— 
— — — — —— — — — — _ A 
" * = " 


— 


"CA NAVIGATOR; 


FATE Tor determining © the n near _ in any Day, 


253 
when the SUN, MOON, a PLANET, or rl 15 * the — Point of the 


R414 . Ecliptic., ! For Latitude — te cod. 8 it. ; Na 
mu EET ONT JON's. Place at Noon, or Planet's Lon itude at — 7 
nnn — ä . * 1. 1— 1 * R $ n nnn 
Sun's Point of | R. A. Point of] R. A. Point of | R. A. Point of R. A. || Point of R. A. 
Place. ¶ a ſcendantſ in Time. [| Aſccndant if Time, || Aſcendant] in Time. Aſcendantſ i Aſcendantſ in Time. {|Aſcendant] in Time. 
| _- * — 1— — . — — . — — Ddr — — — 
. _—_ kh m Ab 42 vg. the h m p h m 5 a4 hk. m 
| o | 269542 | 0 o 165,31 | nx 52 722 |. 3 51 22238 | 8 9 |} 13m30 10 8 
1 [27 23] o 4 [ ii 2 55 [8 6 3 55 2 47] 6 423 22] 8 134 910 12 
e &; i108, 1 33] 6 924 8 8 17 || 14 49 | 10 16 
3 | 28 421 © 11 2.3 9 34] 4 4 2 19] 6 13} 24 4 8 21 [15 29 | 10 20 
SCORERS MELEE CORE ET WM 24 8 23% 2 10. 24 
s | Rzxſo Bſlg ga] mit gl 4 m3 521 6 22j|26 . 48 [ro 22 
6 o 401 O 22 20 32 2 15 11 47] 4 16 + 37 6 26 [26 58 8 34 |] 77 25 10 31 
7 1 201 © 26 21 13 2 19 f 12 ed 4 21 5 23 6 31 27 41 8 38 || 18 " SIL-VS 35 
8 2 ©] o 29 2t '$4 |'2 23 13 16 4 25 6 9 6 35 (28 22 8 42 18 47 10 39 
9 2 39 0 33 23 25} 2 26 14 1 4 29 6 55 6 39 29 6 8 40 | 19 :27 | 10 42 
10 3 10 o 37 || 23 16 2 30 14 46 4 _33_ 7.40 6 44 29 47_ 8 50 20 6 10 46 
11 91 % 49 || 23 57| 2 34 [ 31] 38 [8 261 6 48 [ omgo] 8 54 2 % 50 
12 4 38 o 44 || 24 38] 2 38 16 16 4 4.0,9 747 © 1 13] 8 $8]}21 26] 10 
, 17] o 43 || 25 19 2 42 [7 1 4 46 pg 7} © 1 55] 9$ 222 5 | 10 37 
3 5 
14 3 „„ 840" 0].2 40 [237 40 1.4 $61 3.29.43] 7 00 ci in þ 
175 6 36] o 55 26 42 2 8 [18 32| 4 55 | 27 28 | 7 3 28] 9 10 [23 24| 1 5 
16 7 13 © 9 7 24] 232 $4 f 29 27} $ 0 0 12. 363..2.. ET 3 C6 6112 9 
37 1 7 5$] 0:3 &-y 0-84: 2: g0:20700.; 44+$: 4.3 © 9 þ 7 4 41] 9 15 ff 24 43 | 11 212 
13 8 35 $4 28 47 oi 20 49 "WD. 13 45 7 22 9 21 25 2311 16 
19 | 9 14] 2 10 | 29g 30 3 6 fl 21 35] 5 22 (4 30 7 4] 9 26} 26 2 [11 20 
20 9 W635 9; offer3 | 3 10 ff 22 20 5 16 [1 14] 7 6 45| 9 30 26 411 24 
21 10 33 1 18 © 55 3 14 9933 3 15 59 7 7 26 9 34 |} 27 22 | 11 2y 
IEF. . LL EM ELKS ITS ES ik a 
as 1 17 xa j 2 8g 2 20| 3 22 {| 24 37] 5 29 || 347 297 8 47] 4 8 40 3 
24 | 12 32 r 29 . 8 3 26 25 23 5 34 18 14] 7 9 28 9 4329 20} 11 3 
Ks We. 3 WES: 3 46 | 3 3x || 26 9 5 38. 18 58] 7 10 84 9 49 20 50 [1 42 
26 13 52} 1 36 [4 29 3 35 j| #6 55 5 43 (1 42] 7 10 438] 9 53} of30|11 45 
r F 27 41 3 20 26] 7 „„ 119111 49 
1 5 55 || 3 43 EW. ws a. = "3 36 13 2 of iz 55 
w | 57 1 48 | 347 [29 75} 3 56 [21 54] $ 12 30 10 5} 2 30 [ 56 
K 113 DAE LIMA. 22 388 =: i .2 £. a. iS 47 
bs idly oo GD . . TOY 99S" 0 OT | 
Sun's | Point of | R. A. Point of | R. A. Point of | R. A. Point of | R. A. | Point of R. A. Point of R. A. 
Place. | aſcendant] in Time, Aſcendan'ſ in Time, || Aſcendant} in Time. || Aſcendant Cin Time. Aſcendantl in Time. [[Aſcendant in Time. 
E329 SW 1 1 7 7 1h m "REEF a5 a er” 5 S . 
© 341912 © [25415 [13 52 | 277175 51 oY 0 | 18 0 21150 | 20 9 42345 | 22 $ 
1 | 3 5922 4 } 313 55s ff 28 [ 55 2 37] 218 4} 4 14] 20 inf} 5s 35] 22 13 
Ly $ 9119. 7. j- 86 031-239 co kf of 6126 © WE i 5s 37] 20 17 // 6 23 | 22 16 
3 4 20.1 312 23: f-87. 471 2$ 2 © ED I 7 5 | 2s ng 6 $58] 20 21 T3161 6 ml 
4 6. £325 2 {[ as avi-26::9 $' 261216 $800,991 89 275 5.12.4 20 at 8. of 22 24 
5 6 48 | 12 18 | 29 31 | 14 1 [ 4 43 | 276 12 [13 2| 38 22 [[ 9 33] 20 292 [[ $ 4822 2 
6 7 24 |12 22 | o$24 | 24 15 6 27 | 16 16 7 37 | 18 26 [10 49 | 20 33 9 35 | 22: 31 
7 8 &q-]1 13 26 r 19 14 WW $--8] 16 2 I 7 | 18 3 [12 3 20 38 [10 22 Lo 35 
8 8 4612 29 2 134 22 9 5216 25 || 20 35] 18 35 [3 1420 42 722 39 
* 9 2 23112 33 [3 14 26 || 12 4016 29 23 „8 39 14 2420 4 52232 432 
hg ro 10 603 33 3: 6 1 34 20 17 33. 16 33 j| 25 _22 18 44 {| 15 32 | 20 50 12 37 22 46 
, 11 0 36 7 38 © i Wy ile} kobe. 15 20 | 16 38 If 27 43 | 18 48 || 16 40 | 20 54 (13 23 | 22 56 
> j22 $32 1-0 214 6 , bg a6 fao i uy v1 54 
BE 12 48 *” O©1 16 68 19 18 | 16 46 22516 | 18 57 || 18 5321 2 14 51 | 22 57 
14 | 12 $Oj-12 51 i 8 off 46 [21 ao 16 62 4 27 | 79 1119 56] 22: 6Þ|] 15 352 1 
I . 434 12 $55 ff 9 2 | 14 50 23 30 | 16 55 6 33] 29 5} 20 58 21 12 i} 16 17] 23 
1 4.34: 206332 59 lf 20. 6114 54 || 25 32 6 9 ff 8 591g gf[22 f {23 7 
By „ i 9 14 8 7 117 3 10 4319 1 23 021, 18 || 19 44 23 12 
1 os. 163.492 5 12 14 | 35 2 || 29 58 | 25 12 45 | 19 2 23 59 21 22 [18 26| 23 16 
n nnn 2X17 | 17 12 || 14 4019 2224 58| 21 269 923 20 
. _7 23139 46 F 3-2 Is 70 j| 4 38| x7 26 |} 26 3x] 19 27 {| 25 55 | 21 30 [ 19 52 23 23 
2118 313 18 || x5 37 | x5, 14 7 o|17 21 || 28 20 | 19 31 {| 26 51 "21 34 "20 33 23 27 | 
228 54 | 213 21 || 16 46| 15 18 9 24 |17 25 || 20 5| 19 35 22 47 | 21 38 [21 15] 23 31 
23 | 29 39] 73 25 |} 27 g8] 15 22 || xx 53% 29 || 22 52| 29 39 || 28 4121 41 |] 2x 56 | 23 34 
24 | 20 26 | 13 19 19 1115 26 14 2317 34 || 23 33] 19 44 || 29 36|2r 45 [22 37 | 23 38 
{ 25 |_2T 14 13 33 ff 20 27 | 15 31 * F 59 | 17 38 || 25 13 19 438 || 02329 | 21 49 || 23 18 | 23 
4 26 | 22 113 36 21 23 | 15 35 19 39 | 17 43 || 26 49 | 19 52 1 2221 $3|| 23 59 | 23 45 
27 | 22 47 | 13 40 23. $31 25 36:1] 317 47 28 22| 19 $56 2 14 | 21 57 || 24 39 | 23 49 
28 |23 361213 44 || 24 24| 15 43 || 24 29|17 51 || 29 54| 20 „ $ 3$]23 21] ac. ar | ag £2 
29 | 24 26] 13 48 25 4715 47 27 20 | 17 56 11123 | 20 5 3 56 | 22 26 2123 $6 
een 23533 £3 8 297 20 | I5 52 "5 i. 2 50 20 9 4 a5 | 22 8 26 42 | 24 0 
Conflrudtien. The above Table contains the right Aſcenſfions, in Time, of the Mid- Heave ſpondent to th al ent Poirt 
7 the Ecliptic at the Horizon, and the right — of the Mid- Heaven, in Domes at Noon, * 1 e 


IE 


— lt et 
— OY” - o 
- «5. 


9 | Add 31 © © 0 


{The Aſcendant to the Place of Yap 27 54 19 e Right Aſcenfion Mid- Heaven correſpondent, by the Table o 6 23 


_—_— 
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rr = | . 

 JRULES and EXAMPLES for finding when the SUN, MOON, PLANETS, and STARS, wi 

| ==; © | be in the Nonagefimal DEGREE, 
OT — IE Tr: Fat * — — — 


: — * * 
4 La. | 0 £1 6 . : / 
% 4114 2 + BAS S%O * ” l 


* 


Nonageſimal Dogs will be the Time from Noon, or Southing, when the Sun, Moon, Planet, or Star, will 
t | BY f py" EV i 3 


higheſt Point of the Ecliptic, required. 


t i ' 
* 


| Bo | | | 
1 EXAMPLE I. Required the Time when the 8 ux will be in the Nonageſimal Degree, July 15, 1764? 


* = 


; « , ' ' | ' ? d f 
RULE. Take ot the right Aſcenſion in Time to the Sun's Place at Noon, or Place of the Moon, Planet, or Star, at Southing, Then add 3 Sign; 
to the Sun's Place at Noon, or to the Moon's Planet, or Star's Place at Sout bing; (taken alſo for the Place of the Nonageſimal Degree) and th- 
Sum coil be the Point of the alfa or Aſcendant at the Horizon of London, (ſu pong no Change of Place from Noon, or Southing, to the Nong. 
| ge/imal Degree) correſpondent to-wwhich Aſcendant take out the right Aſcenſion of the Mid- Heaven, in Time, and place it under the former right 
Aﬀſcenfion of the Mid- Heaven, at Noon, or Southing, and the Difference will be the Time of the Nonageſimal Degree, paſt er before Noon for the dun, 
or paſt ar before Southing for the Planets, required, If which Time be added to or ſubtracted from the Time of Southing of _ the Planers, according as it 
is befere or after Southing, you will baye the Time of their being in the Nonageſimal Degree, reſpe&ively, required.” 


Sun's Place at Noon g 23% 187 41” Right Aſcenfion Mid-Heaven correſpondent 9h 4om 40% 


—— 4. 


The Afcendant to the Nonageſunal Deg. ww 23 18 41 R. A. Mid-Heaven correſpondt, by the Table 8 12 44 


—ü— 


having nearly the Sun's Place at 
Dif, R. Aſcenſion or Time, pat Noon, when the 5 
32 4* 


Noon, at that Time. 
| is in the go Deg, or higheſt Point of Ecliptic, for 


| | . a that Day. 


N. B. When the right Aſcenſion of Mid-Heaven at Noon, or Southing in Time, is leſs than the right Aſcenſion of Mid-Heaven to the 
Aſcendant of the Nonageſimal Degree, then the Difference of right Aſcenſions, or Time of Nonageſimal Degree is paſt Noon, or Southing; 
but if the right Aſcenſion of the Mid-Heaven, at Noon, or Southing, in Time, is more than the right Aſcenſion of Mid-Heaven to th: 


—— 


| Aſcendant of the Nonageſimal Degree, then the Difference of right Aſcenfions or Time of Nonageſimal Degree is before Noon, or Southing, 


' EXAMPLE II. To find the Time of the Sun being in the Nonage/imal Degree, 17th of April, 1764 ? 
| Sun's Place at Noon Y 270 64“ 199 „„ « Right Aſcenſion Mid-Heaven correſpondent 1h 44m 285 
Add 3 © o © 


— 


the Nonag. Degree having 


| nearly the ſame Place with Dif, R. Aſcenſions, or Time before Noon, when the Sun is in the go Deg, — x 37 15 

the Sun at Noon | bo -9 
| Viz. Hour before Noon . 10 22 45 
| N. B. You may always dedu@ the R. A. of Mid-Heaven Or Time paſt former Noon 22 22 15 
| at Noon, from the R. A. of Mid-Heaven to the Aſ- by deducting the Right Aſcenſion Mid- 
| cendant, to the Nonag. Deg, for the Time paſt the Heaven at Noon, fr. R. A. to Mid-H. of 

preſent or former Day's Noon, Aſcend, of the Nonag. Deg. firſt adding 

24 Hours, 


EXAMPLE III. To find the Time when the Moon will be in the Nonageſimal Degree, January 23, 1763? 


| Moon's Place at Noon f 159 2 ., « « + 5 K. A, Mid-Heaven correſpondent xgh 6m 36 
Add 3% © 0 


— 


| — — 0 
| The Aſcendant to the Place of Nonag. 4s o 15 24 . * +» © R. A, Mid-Heaven correſpondent 18 25 43 


Deg. being ſuppoſed the ſame then | 
with the Moon's Place, Dif. R. A cenſions or Time before the Moon ſouths when ſhe is in the Nonageſ, Deg, — 40 53 
(| Moon ſouths Jan. 23, 1763, Noon , 12 © ® 
N. B. The Change of the Moon's Place before or after ber Soutbing to the 

Nonageſ, Degree ſhould be allewed for, when confiderable, 1 


— ——— 


Moon in the Nonage/imal Degree, required, 11 19 7 
: Forenoon. 


EXAMPLE 


{| And, therefore, the Difference of right Aſcenſion; in Time, correſpondent to the right Aſcenſion of the Mid-Heaven to the Aſcendant at 
{| Noon, or Southing, of the Sun, Moon, Planet or Star, and the right Aſcenſion of the Mid- Heaven, hg to the Aſcerdant of the 
e in the Wonagefimal Degree, or 


| 


_—_— — „„%6!“c ——EUI D „„ 


2 . NAVI. G A a TO N. O A v2 


EXAMPLES for finding when the SUN, MOON, PLANETS, or STARS, will | 
1 L * s and be in the onageſimal DEGREE. 5 


ö | 


\ * 


* 


EXAMPLE IV, To find the Time when the Moon will be in the NonageGimal Degree, November 19, 2763 ? 


Moon's Place at Noon & 13% 23% +» EK. A. Mid-Heaven, correſpondent 2h 44m 
Add 32 © o | 


——_—.} 


nag. Deg. ſuppoſed the ſame with 
the Moon's Place at Noon, Dif. R. Aſcenſions, or Time before Moon ſouths, 
x when ſhe is in Nonag. SIC: I 


But the Moon not being in the ſame Place, Say, As 24h : 129 5 Moon ſouths Nov. 19, 1763, London . . 11 22 P. M. 


The Aſcendant to the Place of the No- * 13 23 « 7 EK. A, Mid-Heaven correſpondent o 41 


Moon's diur. Mot. :: 20 £ eſtimate Time at Nonag. Deg. 


before Southing : 19 2/ Change of Moon's Place leſs than Moon in the Nenag. Degree, required. . g 19 Night, 
at Southing. 
Hence, the Aſcendant nn X 13 237% 


1 


K 3 11 3 » 3 +» ; » + R, A. Mid-Heaven correſpondent — 37m 


Time before Moon ſouths when the is in Bene 2 7 | 
| Moon in the Nonageſimal Deg, 9 1 5, Night, 
more near. 40 


EXAMPLE V. To find the Time when Mars will be in the Nonagefimal Degree, September 28, 1762 ? 


Place & at Noon F 230 32) » « „„ « R. A, Mid-Heayen correſpondent 26h 48m} 
Add z3* © 07 


The Aſcendant to the Place of Nonag. Deg. ? X 13 32 +» +» » „„ R. A, Mid-Heaven correſpondent 17 32 4 

being the ſame then ſuppoſed with PL &. . 

| Dif, R. Aſcenſions, or Time paſt Southing, when & is in the Nonageſ. Degree , 5 © 43 4 
Add, & ſouths Sepr, 28, 1762, London 4 2 P. M. 


- " & in Nonageſimal Deg, P. M. 5 11 + 
* 


I fame Method ſerver for finding the Time when any Star is in the Nonageſimal Degree; the foregoing Exampla being ſufficient for 


| * 


— 


Here follow | 


Sexageſimal Tables: 


PP - 


Proportioning the 


Difference of EQUA TIONS 


8 — 2 *z L . ; 7 8 a - 
— 1 1 8 * 4 . 


— — — 


— 


2 


At 816 F . 


„ we. 9 — m 2 * * 


! 
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. 
8 SEXAGESIMAL 


SEXA TA the ICE. at. + Being the Pa@Duc rot yexagelimals. 

V. B. Minutes x d by Minutes produce Seconds in / and“; Minutes by Seconds, or Seconds by Minutes, produce Thirds, in and ® | 
and Seconds hy Sqconds produge Founths, in“ and ir. N nnn * 
PN  ivi®” ge“ e LIT ww” i Civ 4 iv FT WI WAIT. 2 
Dr Err re 

Nr rr rere err 
— EB: — 7 — — — — 

p I 2» | 3 4 $ +4 7 8 9 w þ 1 12 13 14 15 

ER x | "CR 
U o 42 113.4122 o 70 810 0.10 | © 11, IIZ ©4180 
9g £S SFO CEA VEFW o 100 120 14 [0 1601 © 20 © 22 o 24 | o 26 0 28 © 30 

310 310 60 90120150 8210240 27 0 30 [ 33 J o 36 39 042] © 4; 
40 40 80 1216 20 924 28. 0 45 o 36 & 40 0441-048} 0 52] 0.g6] 19 
s lo 5jorworgloz]ozg]ozo [o 35 oO 40 045 © 5o | © 59 zo. 1 1 rz 
6 jo 60 120 180 240 300 36 0 42 0 80 54 1 © WEAR 1 18 I 24 1 30 
71 fo 7Jo14Fozrſoz8fogzslogzloggf} o56|3 3 1 10 18 1 nn neee 
8 jo 810 16 [0 24% 320 % 48 0 5% 4112120122 1 36 2144] 252] 2 0 
9 10 90 18 o 27 © 36 0 45 10 5411 3 112 | 1 21 1 39 I 39 148 257} a 6 2 15 

10 O 10 Jo 200% go0fo0 4010 go i 3 .4:0E 1 20 1 30 1 40 1 50 2 0 12 101 2 20 2 30 

11 0 1 22% 330 44][% 55 [ 6 [1 281 39 [ 1 5% 2 1] 2 12 2 23] 234 | 2.45 

12 [0 120 240 360 481 ofiiz] 124 | 2 36 | 1 48 2 © 2 12 224| 236} 248 | 43 © 

13 0 13 26 0 390 521 5118131141 57 2 10 2 27 2 36 | 249] 3 2 | 3 15 

14 4280 420 561 10124 [138 1 52 [2 62 20 234 248] 3 2| 316 | 3 4 

15 [or5fo 35Þoa5s]r of iiighrgo Pigs ee „% 315] % | 3 4; 

16 0 160 320 1 4121 3% 52 f 824 2 40 2 5% 32 328344 4 © 

17 8 34 582 42 52 2162 332 50 37] 324 341] 358 | 41; 

18 0 1810 36140 1 121 301482 6 | 2 24 | 2 42 3 © 3 18 3 36 3 54 | 4 212 4 39 

19 0 190 3810 116]135]| 154] 213 | 2 32 | 2 51 3 10 3 29 348 4 7] 426| 44; 
20 o 20 0 40 1 20 [1 40 [2 0 2 20 | 2-40 | 4 0 3 20 3 40 4 [ 4.20 440 | 5 © 

2110 210 42 1 1241452 6 227 [248 3 9 3 30 3 $1 a! EJS Ts 

22 0 22404411 1281 50 [2 122 342 563 3 40 "Ys 4 24 | 4 4 8-3 5 30 

23 82346 gf} 32 552 18 far] 3 41.327 fF 3 50 473] 435] 459] 322 5 45 

24 [0 240 48121 362 ol224]| 248 | 3 12 | 3 36 4 © 4 24 448| 512] 536] 6 © 

2 jJ©O 2$CTFO COTE I QOt BO CAJON] SS; | 1.90 3 oq gs 3.4.10 & 35 gs of $25] 550 } 615 

26 0 26 0 52 18442 W 2 36 [3 24328 þ 3-5 | 420 | 446] 512} 538] 6 4| 30 
27 [o27 Jo gefrznſugSſangl24z2lz3 9133614 32] 430 457] 5 24 511628 6 45 

28 0 280 562241 522 201248 [4316 | 344 [4 244% 5 8 5 36 4] 633] 7 © 

29 0290 5827 562 252 54] 4:23 | 352 | 4 21 4 50 5 19 548] 617] 646] 7 15 

30 |Jogofrof1zo]ſ2 ol230jſz3 ol 330] 4 [4 30 8 © 5 30 SS 01 6201 7 of 7 50 
of 38 jogt]n Sin ql 4FS ST x Of 337 [4 439 5 10346 1267476 
32 0 321 411 362 82 403 121314416448 5 20 5 52 6 24 6 56 7 28 8 © 
1 33 9 33 1 6] 1 39 2 12 | 2 45 3 38 | 3 51 1.4.24 |. 4 57 5 30 |þ C44 6 36 | 7 $4: 7.42 8 15 

34 o 341 81422 162 50 3 24 3 58 4325 6] 5 40 6 14 6 487 22] 7 56] 8 30 

35 [Ps Lz 2012 55h 330 [4 51 440 | 5 15 5 50 6 25 T 01 7 246] 8 20 _$ 45] 

30 % 361121482 2413 336 ſan | 448] 5 24 6 o 6 36 * 1 7 411 26] 9 0 
37 [23732 14431 51fÞ2 2803 54342 F419} 456} 533} 6} 647} 724} B 3þ-8 43 þ 9 25 | 

38 ſo 35] 116]1 54] 2 32 320 | 3 48 426 | 5 4] 542] 620] 658] 7368 14 8 52 9 50 | 

39 3918572 36131253354 1433 | 35123 w 6 30 oh 748] 827] 9 6] 9 45 . 

go [ogo]izof2 of2 40132014 © 4 49 | 5 20 } 6 o'| 6 40 7 20 8 o| 8 40 [ 9 2010 © ; 

4110212242 3 2443254 6] 447 | 5238] 6 9 6 50 7 31 8 22 | 8 53 | 9 34 | 20 15 f 

42 0 4212412 2 483 30412 | 4 54 5 36 6 18 7 0 7 42 8 241 9 6 | 

43 804312612 9 52 3448544110 753] B 361 9 29 8 

44 0 441 28 2 12 2 56340 [424 55 85 52 6 36 7 20 8 41 $8.48 
4 29271 30 213142 0. 451420 |] 5 15 | 6 © + 6 45 7. 30 8 15 1 9 o 

46 0 40% 32 2283 4 54365 22 6 8Þ 654 | 740] 826F-g912 | 

47 [247]1 34] 2210} 3 38355442 | 529 | 6167 3] 7 50 [8.7 | 9 24 
| 48 046362243124 448 T5 36] 624 | 7 12 $ o | 848 9 36 

49 fo4y]2 3381 227 [31614 51454] 543 [632] 721] Bw | B 59 | 9 48 

50 eg]: BILLY 3 204 wh]; o | 5 50 640 þ7 30 | $ 20 9 10 | 10 © 
ee 24177 6 48 | 7 39 8 30 9 21 | 10 12 
52 1}*2 52] 144] 2 36] 3281420] 5 12 4| 656|748] 840 | 9 32 | 10 24 

$3 þ* 53] 2 46] 239} 3320425} $18 6] 7 473 { 350 9 43 | 10 36 

54 0 41482 42 336 4 305 24 [618 7128 6 [44410484 

65 LE 1590 24513401425] 5420 f 6 25 | 7 20 8 15 | 9 10 10— ᷣ v1 6 

© — — — 1 — — — -- } — o_—_— — — 

6 0 561 522 483 444405 36 [ 32728 [8 24 9 20 | 10 16 |] 11 12 

$7 | o 57] 2 54] 2 $21 348 1 445|[5$42 [ 397368 33 9 30 | 10 27 | 31 24 

58 158 562 543 524 50 5 486 4674 42 9 40 10 38 [1 3 

2429 1 58 2 57] 3 56 13134159859 Jap 95 w 49 | 11 48 

bo 3 2 o| 30 4015 © EKF od os 0.10 o 1 © Innen 

EXAMYLE, To find the proportional Sexagefimal, correſp.ndent to the Difference of Argument 54! 357, and Diff, of Equation 14/ 13“? 

5% 2 above 14/ 137% al For oy way 367 * i 4 % here obſerved that the I 
hp tbo | by 54 37” 127 = 11 EW” the 7 by (er 70 by 13% may * 4 
C — — 37 X14\= 8 38 iv LJected a of fmall ala; for 60" by b 
Product, the proportional Sexageſ. reqd, 12! 56 28” xiv, 137 = $ x = but 1, 4 
. Ns oy 12 56 28 1 
— — — — — 


: 


- 


NAVIGATOR _ as | 


F 


I" "JEXAGESI oommnued) for proportioning the "DIFFERENCE of EQUATIONS at Sight; being the Propucrt of 
Sexageſimals divided by 60. ONS he. 
inn Tr” iv Wn war wht. 3 4. EE OI EET Iv [* iv , 4 be F ö 
rx" 7 win mln mn lH © wu wh 4 wu nw w | 7 7 7 W Mm 7 | | 
7777 DDD 77 ISA 7 7 7 7 NA I 
— 1 Pas — | — Pn — — — — —— 
, 16 17 18 19 20 21 [ 22 23 24 25 26 - | 27 1 28 29 30 
Toiclonlomlomwoz|lozr|ozz| o23] oz24] o25 | o26 | 027 | 28 © 29 | © 30 
20 320 340 36 0 38 0 40420 44 o 40] o 48 o 50 o 52 o 54. oO 56 0 58 "a 
310 480 510 540 57]i ox 3] 1x 6] 1. 9] 112] 2 15 1 18 1 21 I 24 1 27 I 30 
4114121 81121161 201241 28 1 321 36 1 40 1 44 1 48 I 52 1 56 2 © 
5|120|1 25 130] 1 35 8,40 12:45:13 $ SOT I .99g 2:04 B'S 210 | 2 15 2 20 2 25 2 30 
* I 42 148] 154] 2 0| 2 61212] 218] 2 24 2 30 | 2 36 2 42 2 48 2 54 3 5 
7| 15212 59 2 6} 213] 220] 227 [234] 241] 2484 255] 3 23 9316 [3 23 3 30 
812 812 16 2 24 | 2 32 2 40] 248 | 2 56] 3 4| 3 12 3 20 3 28 3 36 3 44 3 52 4 © 
912242 332 421251] 3.0] 3 9] 323] 327] 336] 345] 354] 4 3] 412 | 421 | 4 30 
wo 12 404A OSLO IO] 3 SO 3 30] 3407 3:50] 4:01 $101} 420J 4 30 | 4 40 e 
112 563 73 18 3 29 349] 35114 2] 413] 424] 435] 446 | 457] 5 8 $16 1 ©. 
123 12 3 24 3 363484 0] 412]4 24] 4 3 14 g 12 | 5 24 | 5 36 548 | 6 © 
13] 328} 3411354] 4 7] 4290] 433] 446] 459] 512] 525] 538] 551 | 64 | 617] 30 
14|344]3538|4121 4261 4491454] 5 8] 522] 3 550 |.6 4| 638 | 632 | 6.45 | 7 0 
5|4 of415Þ430 445} 5 2 e 630] 645] 7 0 | 7 15 | _7 30 
164 164 324485 4 5 205 36| 5 52 6 81 624| 640] 656| 712| 728 | 744 | 8 0 
174 324495 65 23 40 57 4 3 67572273936 8 13 | 8 30 
18 4 485 5 24 | 5 42 o 6 186 36 6 547 12 7301] 748 | 8 6| 8 24 $42 | 9 © 
19 5 4] 523] 542]6 x] 6201 639] 658] 727] 736] 755] 814] 833 | 852 | 911 | g 30 
20 | 520 [54016 % 6 20 6 40 [2 of 720] 740] 8 of 8 20 8 40 9 © 0 20 | 9 40 [10 © 
21 6 5 576 18 6 397 o| 721] 742] 53 3] 8 2 8 45 6 27 | 948 | 10 10 30 
22 : - 6 2 636] 6 38 7 2074218 4] 8 20] 8 48 9 10 - 32 ; 54 10 16 | 10 * 11 * 
23 ; 816 316 54777408 3] 826] 8 49 9 12] 9 35 9 5 10 21 | 10 44 | 11 7 | 11 30 
24 |6 246 487 127 36] 8 8 248 48 9 12 9 36.þ 10 © | 10 24 | 10 48 [1 12 | 112 36 L 12 © 
25 6 40 [Z 8 Z 551320 [8 45/2 10 [ 9. 35]10 of 10 25 [10 50 | 11 15 { 11. 40 | 12 5 | 12 30 
4 2616 56172217 48 | 8 x4 | 8 40 9 61] 9 32 9 58 IO 24 | 10 50 11 16 11 42 12 8 12 34 9110 
277 127 398 61833] 9 9 279 5410 2110 48 [ 15 [11 4212 9 | 12 36 | 13 3] 13 30 
128172842 5858 248 529 20 [9 48 10 16 10 4411 1211 40 | 12 8 | 12 36 | 13 4] 13 32 | 14 © 
29 7248 133 429 119 40 0 9 0 381 71 36 12 5 | 12 34 | 13 3 | 13 32 | 14 2 | 14 30 
30 1 8 30 9 © 9 380 10 © 110 30 14 0 11 30 12 © 12 30 ty © 13 30 14 © 14 30 1 
318 168 479 18] 9 49 10 20 10 5111 22 | 11 53 12 24 | 12 55 13 26 | 13 57 | 14 28 14 59 15 30 
328 3219 49 36 [ro 10 40 [11 12 [11.44 | 12 16 | 12 48 | 13 20 [13 52 | 14 24 | 14 56 | 1528 | 16 © 
338 489 219 5410 27 [11 © [xx 33 [iz 6] 12 39] 13 x2 | 13 45 | 14 18 | 14 51 | 15 24 | 15 57 | 16 30 


13419 419 35 10 12 110 46 [11 20 [1x 54 [12 28 | 13 2 | 173 36 | 14 10 | 14 44 | 15 18 115 52 [16 26 | 17: of 
j_35| 9221] 9 55 [72 30 [iT 5 [11.40 [12 15 [12 5e | 13 25 | 14 of 14 35 | 15 10 | 15 45 | 16 20 | 16 55 | 17 30 
1 36 | 9 36 10 12 [10 48 [11 24 [12 12 36 13 12 | 13 48 14 24 | 25 © | 15 36 | 26 12 | 16 48 17 24 18 © 
37 | 9 52 [10 29 [is 6|11 43 [12 20 |12 57 [15 34 | 14 11 | 14 48 | 15 25 | 16 2 | 216 39 | 17 16 | 17 53 | 18 30 
{ 38 0 8 ro 46 24 [12 2 [12 40 [14 18 [13 56 | 14 34 15 32 | 15 50 | 16 28 | 17 6 | 17 44 | 18 22 | 19 © 
39 [49 241 31 42 [12 21 113 13 29 [14 18 | 14 57 | 15 36 | 16 15 | 16 54 | 17 33 | 18 12 | 18 52 | 19 30 
40 [10 4o JIT 20 [12 © [12 4o [13 20 114 o 14 40| 1520116 o 16 40 | 15 20 | 18 © | 18 40 19 20 | 20 © 
41 [io 56 Jir 37 [12 18 [12 59 [13 40 [14 21 [15 2| 1543] 16 24 | 17 < | 17 46 | 18 27 | 19 8 1 19 49 ][ 20 30 
42 [11 12 [IT 54 [12 36 [13 18 [14 © [14 42 [15 24 | 10 616 48 | 17 39 | 18 12 | 18 54 | 19 36 20 18 | 21 © | 
43 j'1 28 [12 11112 54 [13 37 [14 20 [15 3 [15 46 | 16 29 17 12 | 17 55 | 18 38 | 19 21 | 20 4 | 20 47 | 21 30 
44 ['1 44 $12 28 [13 12 [13 56 [14 40 [is 24 [16 816 52 | x7 36 | 18 20 | 19 4 | 19 48 | 20 32 | 2116 | 22 0 | 
45 [12 © 112 45 113 30 [14 15 5 © [15 45 16 30 17 15118 o| 13 45 | 19 350 | 20 15 | 21 l 2145 | 22 30 


46 [12 16 113 2 [13 48 [14 34 [1s 20 |:6 6 16 52 | 17 38 | 18 24 | 29 10 | 19 56 | 20 42 | 21 28 | 22 14 23 0 
47 12 32 13 2 14 6 14 53 115 40 16 27 [17 14 18 1 18 48 19 35 20 22 21 9 21 86 22 43 23 38 
48 12 48 113 36 [14 2415 12 [16 16 48 [17 36 | 18 24 19 12 | 20 0 | 20 48 | 21 36 | 22 24 | 23 12 | 24 © 
49 113 4 [3 53 [74 42 |15 31 16 20 [17 g [17 58 | 18 47 19 36 | 20 25 | 21 14 | 22 3 | 22 52 | 23 41 | 24 30 
EA. _ 14 10 N15 S138 $0 16 40 [17 30 [18 20 | 19 10] 29 0 20 50 | 21 40 | 22 30 | 23 20 | 24 10 | 25 © 
51 113 36 $14 27 [15 18 [16 9 % / 51 [18 42 | 19 33 20 aa TTT az 6 22 23 48 | 24 3 25 30 
15213 8 14 44 [15 36 116-28 [17 20 [18 12 |19 419 5620 4s 21 — 22 3223 24 24 16 5 5 | E 
153 I 2 15 : 18 54426 47 [17 40 [18 33 [19 26 | 20 19] 2x 1222 5 22 58 | 23 51 | 24 44 | 25 37 | 26 30 
| 54 14 4115 1 - 12 [17 618 18 54 [19 48 | 20 42 | 2g 36 | 22 30 | 23 24 | 24 18 |] 25 12 | 26 6 | 27 o 
55 140 15 35 [2 3 [17 25 18 20 [19 15 [20 10 | 21 522 of 22 55 23 509 | 24 45 | 25 40 26 35 27 30 
56 * 50 18 $52 " - 17 44 [13 40 [19 36 120 32 | 21 28 | 22 24 | 23 20 | 24 16 "25 12 | 26 8 | 27 4 | 28 © 
| | 33 015 28 [x6 2827 24 18 22 % $7 [29 54 27 51 | a2 48 | 23 45 | 24 42 | 25 39 | 26 36 | 27 33 | 28 30 
3 7 24 113 22 [19 20 [20 18 |21 16 | 22 14 | 2 2s 8 | 26 6 8 

= 59 [15 44 [16 43 12 4218 41 19 40 20 39 21 38 | 22 +- 4 [vv $4 - - n 
7 85 3 37 | 23 36 24 35 | 25 34 | 26 33 | 27 32 | 28 31 | 29 30 


w 16 O 117 o 18 O 9 olzo ofz1 0122 © 23 © 
3 EXAMPLE II. Dif, Equat, 297 t For, my 1 52 n 
3 if. 1 == 
* By * Arg 8 1 * 23” = 19 33 According to the Table above, 
N Product divided by 60 = 25/ 19” Proporl. Dif, + "8 ” $4 * 
[ required, WP wes 43 


i 


25' 18 3% 43 iv, accurately, 


f Hence, to find th ; 
| 72 22 ws 9 Sexageſima! true to Seconds, the Fourths may be rejected, or omitted, in the Computation, and as far as Thirds 
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1 SEXAGESIMAL TABLE | cominued) for proportioning the DIFFERENCE or EQUATIONS at Sight ; Dein the Prxopuct or 
| Sexageſimals divided by 60. | : | 
LA CT 1 r 
7777 min wh who rr wo erer Yu Li HT1H nn m1 Ft 
Wt fr TT TT ET 717 IU TT TT TT [TYP IT" "3 9 
| 7 1— — —ä 1 — | — We —üʒñ—ͤ — — — — = — — — 
aaa 4 Ss [36 37 38 J 3% wo lar a 44 | as 
1 D 31 o 320 33 0 34] 0 35 o 36 0 77 o 38 © 39 0 40 o 41 © 42 9 4 O 44 945 
2 1211 4]}161]x3 80 x10] 112] 114] 116] 218] 120] 222} 124] 126] x 28 1 30 
3 [233] 136] 1239] 142} ras un g8] 151 254} 2570 2 of 2 3] 2 6] 2 9212215 
4 242 8] 212] 216] 2201] 224 | 228] 2.352] 2 36] 240| 244] 2 48 2 52 2 56] 3 © 
j_5 |235|24|:45|2w|z255]30|3 5 3201] 235] 320] 325] 330] 335] 340] 3.45 
6 | 3 6323188324330 3 36 342] 348] 354] 4 4 6] 41] 2 18 4 24 4 30 
7 1337] 344] 351] 358] 4 5] 412] 419] 426] 433] 440] 4 47 +54} 5 "1 5 15 
$ [4 8] 416] 424] 432] 4%% 4484 56% 5 4] 512] 5 20 19 530] 5 44 $ $2 0 
9 43 4484575 6] 5 15 5 24 $ 33 5 42 3 51 6 © 91 618] 6 27 36] 6 45 
10 21 5201530] 540] 5 50 | © 10 20 39 | 640] 6 5of 7 of 710] 7 20] 7 30 
11 41 526 614] 625] 6 36 647] 6 587 9 720] 72174275 $ 15 | 
12 2 18 6 38 6 487 712 7241 736 748] 2 of 8 12 18 8 36 3 48 12 
136 436 5% 1 9] 722] 7351748] 8 1343 2723 40. 853] 9 919 9 32945 
14 | 714| 728] 742] 7 565} Biol 824] $38] 8 52 9 6] 9 20 934] 94810 2 10 16 10 30 
is 7458 [38158 308459 of g 15] 9 30] 9 45 10 of 10 15 [1 30f 1045] 11 of 11 15 
16 8 16 $832 | 848] 9g 9 20 9 36 | 9 52] 10 8 10 24 | 10 40 | 10 56 | 11 12 | 21 28 | 11 44 | 12 © 
i $4719 4] 921] 9 33] 9 55110 12 | 10 29 10 46 [1 31 201 37 f 12 54 | 12.11 | 12:28 | 12 45 
| 18 9189 369 54 fro 12 [10 30 [% 48 [6 11 24] 1142] 12 12 18 12 36 12 54 13 12 | 13 30 
19 | 949 [10 811027 0 46J12 5 24 | 1243] 12 212 21 12 40 12 59 | 13 18 | 13.37 | 13 56 | 14 15 
20 110 20 110 40 [1 11 20 242 12 © | 12 201] 12 40 | 13 © | 13 20 13 40 | 14 ©f 14 20 14 40 | 15 © 
| 21 [10 51 [11 12 [12 33 [zz 54 [12 15 [12 36 | 12 57] 13 18 | 13 39 | 14 % 14 21 | 14 42 | 15 ; 15 24 | 15 45 | 
| 1 2+- [17 22 [12 44 [12 6 72 28 [12 50 [13 12 | 13 34 13 56141 14 49 | 15 2 18 7 1540116 816 30 
a 23 11 53 12 16 12 39 [13 21:3 25113 48 | 24 11] 14 34 [14 57 | 15 20 [1543] 1 16 29 | 16 52 | 17 15 
| 24 |12 2412 48 [13 12 [13 36 114 14 24 | 14 48] 15 12 | 15 36 | 16 of 16 24 | 16 48 | 17 12 17 361] 18 © 
't 25 12 5$ [13 20 [13 45 114 10 114 25 f15 © | 15 25 | 15 50 16 15 | 16 40 [17 5 | 279 30} 17 55 | 18 20 | 18 45 
1 26 13 26 |13 52 [4 18 [rq4 44 [15 10 fig 36 | 56 2 16 28 | 16 54 | 179 20 | 179: 46 ) 18 12 | 18 33 | 29 4| 19 30 
| a7 13 57 (4 24 [14 $1 jig 18115 45 [16 12 | 16 99 | 17 6] 17 33] 17 of 18 27 | 18 54 | 19 21 | 19 48 | 20 18 
4 28 14 28 [14 56 [15 24 [15 52 [16 20116 48 | 17 16 | 17 44 | 18 12} 18 40 | 19g 8 | 1936020 4 20 33221 0 | 
'T 29 14 59 [15 28 [15 57 [16 26 [16 55 [17 24 | 17: 53] 18 22 | 18 51 | 19 20 | 19 49 | 20 18 | 20 47 | 21 16} 21 45 
j 3o j15 30 [16 © 16 30 [179 of17 30 138 o | 18 30 | 19 of 19 30] 20 of 20 30 |21 of 21 30 22 o 22 30 
| 3x |16 1116 327 3117 34118 $118 36 | 1g 7] 19 38 | 20 20 40] 21 11 [21 42 [22 13] 22 44 | 23 15 | 
; 3z |16 327 417 361138 818 4 19 12 | 19 44 | 20 16 20 48 | 21 20 21 52 | 22 24 | 22 56| 23 2824 © 
| 33 [17 37 36 8 9 [18 42 [19 15 [19 48 | 20 21 | 20 54 | 21 27 | 22 0 23 33123 623 39| 24 12 | a4 45 
a 34 [17584 [15 $8 118 42 19 16 [19 50 [20 24 [20 58] 22 32 | 24 622 40 23 14 | 23 48 | 24 22 | 24 36 25 30 
| | 35 113 5.118 40 19 15 [19 50 [20 25 [z1 0 | 2t 35 | 22 10 | 22 45 | 23 20 23 $$ | 24 390 | 25 5] 25401] 26 15 
1 36 {2% 36 19 12 19 48 [20 24 [22 % 1 36 | 22 12 22 48 | 23 24 | 24 24 36 | 25 12 25 4826 2 © 
1 37 19 7 19 44 20 21 [zo 58 21 35 122 12 | 22 49 | 23 26 24 31 24 40 | 25 17 * 5 26 31127 8 27 45 
5 38 19 38 20 16 20 54 21 32 [22 10 [22 48 | 23 26 | 24 4 | 24 42 25 20 | 25 58 | 26 3 27 14 | 27 52 | 28 30 
4 39 20 920 48 21 27 [22 622 45 23 2424 3124 42 |] 25 21 26 02 39 1] 27 1 27 57 28 36 29 15 
40 22 401 20 [22 © [22 40 123 20 124 o | 24 4% [25 20 [6 26 40 [ 29 20| 28 o| 28 4o | 29 20 30 0 
| 41 |21 11 |21 52 [22 33 [23 14 [23 55 [24 36 25 17 25 58 | 26 29 | 27 20] 28 128 42 | 29 23 30 4] 30 45 : 
; 42 2 4222 24 123 6123 48 124 3% [a5 12 | 25 54| 26 36| 27 18] 28 % 28 42 | 29 24 | 30 6 30 48] 31 20 75 
7 43 |22 13 |22 $9 [23 39 [24 22 [25 525 4826 31 27 14 |27 57 | 28 40 | 29 2330 6| 30 49 31 32 | 32 15 K 
| 44 22 44 |23 28 134 12 [24 56 125 49126 24 | 27 8| 27 52 | 28 36] 29 20 30 4| 30 48| 31 32 32 16 g--- 4 
45 1E eee ee z 32 15] 33 of 33 45 | 
F 46 23 46 |24 32 [25 18 126 4126 50127 36 28 22 | 29 8| 29 54 30 4031 26 32 12 | 32 58 | 33 44 | 34 30 
47 124 17 5 4 25 51 126 38 127 25128 12 | 28 59 | 29 46| 30 33 | 31 20 | 32 7 | 32 54] 33 41] 34 28 | 35 15 | | 
1 | 48 24 48 |25 36 [26 24 [z7 12 [23 of[28 48 | 29 36| 30 24 31 12| 32 0| 3248 | 33 36 | 34 24 35.12 | 36 © 
£ 49 25 1926 8 26 57 127 46 [28 35 29 24 | 30 13 31 231 51] 32 49 | 33 29 | 34 18 | 34 7| 35 56 | 36 45 1 
15 — 8 |25 50 26 40 [27 30 128 20 [29 1 [30 O 30 50 31-40 | 32 30 | 33 22 | 34 10 | 35 © | 35 50 | 36 4% 37 30 | 
1 57 [26 21 [27 12 [28 3 128 54 [29 45130 36 | 31 27 32 1833 934 34 51 35 42 | 36 33] 37 26 | 48 15 
'F 52 26 52 127 44 [25 36 [29 28 [30 20 [3x 12 | 32 4 32 56] 33 48 | 34 40 | 35 32 | 36 24 | 37 16 38 8| 39 © 
it $3 27 23 [23 15 129 930 23% 55 [3 48 | 32 41 33 3434 27 | 35 20| 36 13 | 37 6] 37 59| 38 52 | 39 45 
| $4 j27 54 [25 48 129 42 130 36 [31 30 [32 24 | 33 18] 34 12| 35 6] 36 36 54 | 37 48 | 38 4239 36 | 40 3e 
1 55 428 25 {29 20 130 15 [31 10132 5133 „ 33.55 | 34. $2 | 35 4s 36 40 3735 38 30 39 25 [40 20 1 47 15 
i 56 [28 56 [29 52 139 48 [31 44 [32 40 [33 36 | 34 32 | 35 28 | 36 24 | 37 20 38 16 | 39 1240 841 442 © 
57 22 27 3,2431 21132 8133 15034 235 2 36 637 338 38 57 | 39 5440 514% 48 | 42 45 ? 
ö 53 29 5830 56 [31 54 132 42 133 5% 34 48 35 46 36 4437 42 38 40 39 38 | 40 36 | 41 34 42 3243 30 1 
| 59 [32 29 [3: 23 [32 27 [33 26 [24 25135 24 | 36 23| 37 22 | 38 21 | 39 20 40 19 | 41 18 | 42. 17 | 43 16 | 44 25 | 
i Go tzr o\;z olzz olz4 olzs of36 o[ 37 ol 38 ol 39 o[ 40 o| ar ol 42 ol 43 21 ol a5 © | 
1 "EXAMPLE I. Dif. Equat, 247 357 f For, 437 X = 317 32%0 S 8 
1 By Dif. Argument 43“ 474 35" = 25 1 
[ ; | 2 — ——— 477 X 44 = 34 2 According to the Table above, 
1 | Product divided by 60 == za“ 32 required. 33f = 27 
1 ö — — — 
| | | 324 32 o correctly to a Third, 
| Ur bree 
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continued) for 8 — the DIFFERENCE of * * at * : * the PxoputT of | 
” g | Sexagefimals divided . _— "rey ql 
7 7 DDr r iv iv 7 iy | 2 2 Tr 11. Let — 
Tj” ws r erer ne Oi hn : — 
T4 3 een . Sa e 5 of 2 
'X l -» — — | —6—  —— _ 
— 3 8 60 
eee eee * 1 . rh — 
- | 0 o 57 0 5 © 59 
I o 46 o 47 o 48 9 4 * 1 15 x 38 1.28 1% 1 52 1 1 56 1 58 2 © 
2 |: 33] 1 34]1 36113 6 2 42 | 2 2438] 251] 2 54] 257] 3 © 
8 2 472 302 33 | 2 3 2 39 + 45 
- 10 3 8 12 1624223361142 135 1 
f J 12 35514 ol4 eee 5 
4 — ** 5 [5 6 12 IS | 5 24 30 5 36 42 F 48 54 
6 14 436] 4 48 +1544 50 5 1 112 6 18 25 32 39 45 53 w 
: "$ 8536142 4313318 [656 7 4 4:1 20 | 7 28 2 30 12 85 ” 
$ $ I 2 3 91 79 | 7.48 57 6 15 | 8 24 33 42 WAY 6 
» [17 [Iii li3o |3w|ioſs © LELLSAPILSAELACSLTLELY © 
10 1749017 59 © 0. — 2 9 43 9 5 ne 5 | 10 16 | 10 27 | 10 3B | 10.49 | 12 © 
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EXAMPLE IV. Dif. Equation 52” 341 For, 37K 5 287 37 „ 
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'Þ A TABLE of the VISIBLE ECLIPSES of the SUN, for 21 Principal CITIES of EUROPE, 
= | | MW 4 wa 1 n 
55 1760. ATT 7 dt x 
* | ciTiIts June 13, Morning. D October 17, Morning. 575 — April I, Forenoon. —. 
| Begin- . igits egin- ; ! igits egin- , igits 
NAMES, 4 Middle. Ens. eclipſed. ning. Middle. . | eclipſed, || ning. | Middle, þ End. eclipſed, 
h mi kh maj hb wi 4:; 0 bh mihb mij kh imJſds hk: mij. mjih. mj: 0 
Amſterdam 7 1 7 42] 8 42] 4 48 | 7 88 14 9 144 6 9 43 [it 8 % 4311 
4 6 43 7 28] 8 33] 6 35 7 30 8 13] 8 5g] 3 9 25 [10 53] © 29 9 46 
Berlin 7 35 21] 9 28] 5 24 7 44] 8 52] 9 59] 7 4 14 far 52| 1 32| 10 3 
=  [Pobgnainle| 7 1 8 4 9 wh 7 41 ff 7 52] B 45] 9. 4iÞ 4.33 % 59 [if gu x 5 8 52 
| Copenbagen | 7 41] 8 28] 9 25] 5 © 7 528 524 9 54] 7 48-10 a7 | 11: 57] x 25] 10 37 
# Cracow 7 55 [8 46] 9 59 6 56 8 24| 9 28] 10 31] 6 40 10 56 o 261 566 | 8 34 
{1 Edinburgh 7 20 8 7] 9 of 4 30 || SetEc | / 428 55] 6. 32 [9 10 1% 33] © 2| 10 22. 
Geneva 6 58] 7 48] 8 54] 7 © 7 39 25] 9 23] 4 5 9 44 | 1z 5] 50 9 19 
| E | 7. 10 8 gf 9 af 5 of 7 St 8 50] 9. 54| 6 45 % ½ [1 48] 2 19] 9 57 
'! Lifton 5 2x] 6 24| 7 38 27 7 © Limb Jof Moon —— nn rn -- Sf 7. 40 
| mordre, 
Londen 6 41] 7 14] 8 197] 4 10 6 59 7 5ol 8 48] 5 20 | 9 16 | 10 43] 0 15 [Annular. 
Lyons 6 44 7 30 [ 8 33] 6 25 7 2610 9 514 ofl 9 27 | 10 56] O 33 | 10 10 
Madrid 6 3 6 48 7 47] 6 24 7 4 28 3] x of| 8 32 | 10 111 3610 53 
| Montpellier | 6 40] 7 26 30 6 12 7 2 10 8 53 3 0 9 i7 10 47] 0 24| 10 3 
Naples 7 15] 8 14 g 224 9 o 8 11 91 2 56.] 3 % % 10 [12 44] 2 216] 7 44 
Paris 6 437 28 26] 5 21 7 12 314 8 56] 4 42 | 9 223x| 10 50 [0 24 | 11 3 
Peterſburgh 9 4 9 57 | 11 © 5 55 9 9110 17 [1 2810 435 1% 4 [1 28] 2 x] 9 33 
Rome 1 6 9 13 21 een TED aA eee 8 9 
Turin 6 vs 7 46 491 6 48 2 3611 3 823] 98 201 4 3 ig 36 112 1 © 45] 6 30 
Vienna | 7 37 30 | » 46-1 j7:: © 8 10] 9 610 12] 6 o 10 36 S' 23-2: 2304 5. 29 
Upſal $8 Q@:9 87 $967 is; $6 n 10 2619 38 [9 o 361 x 59 10 30 
A TABLE of the VISIBLE ECLIPS ES of the MOON, for Greenwich OBSERVATORY, 
| And likewiſe the INVISIBLE ECLIPSES of SUN and MOON. 
. 1760. | 1761. ba, 1762. 1763. * 1764. 
| FCLIPSES 7. ECLIPSES 4. ECLIPSES 4. ECLIPSES 2. ECLIPSES 4. 
Twvo of the Sun, and 2\ Two of the Sun, and 21 Tos of the Sun, and 24 Too of the San only, Two of the Sun, and 2 
of the Moon, of the Moon. of the Moon. of the Moon, 


I. Of the Sun, April 13, $ 
T. Of the Meer, May 29. I. Of the Moon, May 18.1 I. Of the Sun, April 24, viſible in Africa, and to-] I. Of the Moon, March "M0 


Beg. gb I zm 37 ) Night|Brg. 8h 31m 405 viſible in the Southern Parts wards the extreme Southern] 17. 1 
Mid. 9 36 37 (viſ. at|Imm. 9 38 22 | Night.|of the Earth, Parts of Europe. Beg. 10h 45m 19 Nigbr. 5 
End 9 59 37 | Green-| Hi. 10 25 9g ( ½¼ 4. id, 12 ; 42 | viſ. 41 i 
Duration 46 o _ wich, EN. 11 11 36 { Green-| II. Of the Moor, May 8, II. Of the Sun, O08, 7,| End 1 32 Green- 9 
Quantity eclipſed 24/ of a[Endiz 18 38 } wich. ]viſible in the Weſt Indies. viſible in South America, Durat. 2 46 * wich, 7 
Digit on the Southern Limb, | Dur. 3 46 58 Beg. ah 21m 34% Morn. and not viſible in Europe, | Quantity eclipſed 84 41/ on 
Quantity eclipſed 174 26! on Mid. 3 53 54 Nerz. the Southern Part of the 
II. Of the Sun, (as above) the North Part. End 5 26 14 J wich. 0 Moon. ; 
June 13, in 1ſt Table, Quantity eclipſed 94 42/ on | \ 
IT, Of the Sun, June 3,|the Southern Part of the II. Of the Sun, April 1, 
III. Of the Moon, New, | viſible in Lapland and Ner-] Moon, SEE viſible at London, as in Ta- 4 
22. Ways ble above, $ 
Beg. 7b 5 5m 165 Y Night III. Of the Sun, Oct. 17, Lo 
Mid. $8 46 viſe at| III. Of the Moon, Nov, | viſible, as above, in the iſt The RULES III. Of the Moon, Sept. 2 
End 10 22 16 {| Green-| 12. Table, 10, viſible in America. 3 
Dur. 2 2 O wich, Beg. 10h om gs Beg. 6h zm 88 Morning. + 
Quantity eclipſed 6 Nig. 21 | Im. 10 58 50 | Fore- IV. Of the Moon, Nov. ** Mid. 7 12 33 at 43 
on the Northern Part of the Mid. 11 47 57 n. I, viſible, at Greenwich, End 8 23 58 Creen- | 5 
Moon. 2 11 51 26 N Be a 22m 268 | | Dur. 2 22 80 wich, bo -- 
nd 1 I wich, id. 4 o >Nipbt. vantity eclipſed 87/ on 3 
IVV. Of the Sun, Dec. 7. Quantity 3 ipſed 194 58% [End 10 7 34 7 COMPUTATION Bo 25 Part of the 3 
| Middle 2Þ 8m Afternoon, | viſible at Japan and China, | Quantity eclipſed 64 53! on Moon, = 
1 inviſible in Europe, but vi- the Southern Part of the F b | 9 
fible in South America. IV. Of the Sun, Nov. | Moon, arenen. Iv. Of the Sun, Sept. 25, 9 
26. viſible in the Southern viſible only in the Southern = 
Parts of the Globe, but not Parts of the Earth, 4 | 
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— A TABLE of the Nzw, Fork and OuAAn TEM MOONS for Greemwich OnsxrvaToORY, from Noon, 1 66 
| S * 5 S |S 2 
MONTHS. 2 1760. | 3 1761. E 1762, 2 1763. 2 1764. 
— k — — — — - — — — 
5 2] 4 51 Full. h m 1 * h m 
97 56 LaſtQ,| 521 44 New. 3] © 35 FiſtQ,| 6] 5 29 Laſt Q.] 2J22 2 New, 
JANUARY, 17118 32 New. 1314 12 Firſt Q.] 921 57 Full, 374 49 New, 1019 24 Firſt Q. 
24119 11 Firſt Q. 201 6 14 Full. 1611 9 Laſt Q 21120 39 Pirſt Q. 18 12 34 Full, 
31]13 24 Full. [27]1z 26 Laſt Q. 2411 New, [28123 $9 Full, | 251] 9 51 Laſt Q. 
4415 39 New. | 1 ” 6 3 4415 47 1338 172 43 New. 
RY, $15 20 Laſt Q. 1123 58 Firſt 3 Full, 1210 15 New. [914 34 Firſt Q. 
2 16 8 42 New. 18 93 Full. © 151 6 5o LaſtQ,|2o0[13 49 Firſt Q. 17] x 16 Full, © 
23] 3 17 Firſt O26] 7 50 Laſt Q. [231 39 New. 22] 20 Full, [23118 11 Laſt O. 
77 9 17 Full, ; 2] 5. - 7 New, 
gjir 55 Laſt Q. 6] 6 59 New. 3] 2 58 FirtQ,| 6] 4 9 Laſt Q. g 43 FirſtQ. 
-MARCH. 16120 New, 13] 7 44 Firſt O.] 918 11 Full. 14] 4 48 New, 712 z Full, 
23]11 43 Firſt Q.]20] 6 13 Full, 1710 30 LaſtQ.|22] 3 43 Firſt Q. 244 3 2 Laſt Q. 
zi] x 7 Full. [28] 4 14 LaſtQ.fz5s| 3 34 New, 281 3o Full. zzz 30 New, 
TO —| z2j11 22 FirtQ, 
8] 5 35 LaſtQ.| 4]19 31 New. | 8] 4 42 Full, 4113 25 LaſtQ.] c| 10 Firſt Q. 
APRIL, 15] 5 11 New. 1114 29 Firſt C1519 9 LaſtQu[12122 23 New, [1522 38 Full, 
21119 10 FiritQ.|[18]19 47 Full, [23]17 33 New. 2013 13 Firſt O. 2214 14 Laſt Q. 
29117 27 Full. 2622 37 Laſt Q.] 32][ 49 9 Firt Q. 27] 5 24 Full, [zr 29 New. 
7119 21 Laſt Q. 4] 5 37 New. | 7]16 © Full. 4112 24 LaſtQ|] 812 47 PFirſt Q. 
MAY. 14113 New. 1021 1 FirtQ [15|13 17 Laſt Q. 1213 23 New, [154 54 Full. 
21] 7 3 Firſt [18]10 23 Full, [23] 4 42 New. 19 18 1 Firſt Q. 22 3 2 LaſtQ. 
29] 9 26 Full, 2614 » Laſt Q.129]22 23 Firſt Q.[26]13 4» Full. 32 53 New 
6] 5 17 LaſtQ,| 21% 44 New. | 61 4 19 Full. 3] 3 12 LaſtQ.] 6J2r 13 FirtQ. 
JUNE, 1220 18 New. ol 6 6 Firſt 14] 5 56 Laſt Qi 1 25 New. [1372 14 Full. © 
19120 33 Firſt Q. 17] x 14 Full, |21]13 18 New, [18] 0 43 1 2018 11 Laſt Q. 
I 3280 19 Full. [25}þ 2 26 Lat Q. [284 3 FiritQ124123 23 Full. 2820 18 New, 
| 1120 31 New. TEN, 8 
512 16 Laſt Q.] 84 32 Firſt Q. 518 o Full. 2420 23 Laſt Q. 6] 3 11 Firſt Q. 
JULY. 12] 3 53 New. 1616 38 Full. 13120 55 Laſt Q. 1011 31 New. 12120 15 Full. 
1911 37 Firſt Q. 24412 x Laſt Q. 2020 33 New. [17] 5 37 Firſt Q. 2010 27 Laſt Q. 
2713 27 Full. 31} 3 23 New. 2212 40 Firſt Q. [241 52 Full. [28] 8 4 New. 
1 eee, 1113 17 Laſt Q. a = 
4 3117 50 LaſtQ.] 7] 3 26 FirſtQ.]| 4] 8 23 Full. 83120 3 New. | 4| 8 7 FirſtQ. 
2 AUGUST. 1012 49 New. [15 7 18 Full, [12] 9g 43 LaſtQ,|15]1T 3 FirſtQ.[11] 6 15 Full, 
3 18] 4 37 Firſt Q. [2219 57 Laſt Q. 19] 2 33 New. 23] © 38 Full. [ig] 3 59 Laſt Q. 
| 26] x 32 Full. 2911 17 New. 2322 24 FirſtQ.|3i] Lat gz $5 New. 
; 1123 18 LaſtQ.] 5119 43 Firſt Q.] 3] 0 5 Full. 714 19 New. [2113 31 Firſt Q. 
SEPTEMBER. 8123 50 New. [1321 28 Full. 1020 33 Laſt Q. 132 18 Firſtq. 9119 4 Full, 
1623 24 Firſt QJz1] 2 48 Laſt Q.|17]1z 33 New. [2112 1 Full. 1721 44 Laſt Q. 
; 2412 21 Full, 27]z2 24 New. 2412 45 Firſt Q.|29 18 49 Laſt Q. 25 5 9 New, 
; : 5 $56 Laſt Q. 1120 30 Firſt Q. 
| 14 o New. | 5114 43 Firſt Q. 216 30 Full, 6/13 2 New. 910 52 Full, 
OCTOBER. 16118 12 Firſt Q. 1311 6 Full, [10] 5 + Lat Q [13] 8 9 Firſt C174 49 Laſt Q. 
23122 46 Full, [20] g 32 LaſtQ.|16|27 14 New, [2110 58 Full. [2414 43 New. 
; 39]14 34 Laſt Q. 22J 31 New, [24 6 34 Firſt Q 29 6 44 Laſt 31 6 32 Firſt Q. 
$3 a f 1] 8 53 Full, he a 6 32 FirkQ. 
es 717 2 New. | 4110 51 FirſtQ,] 8113 18 Laſt Q. 422 43 New. 4 39 Full. 
2 NOVEMBER, II5I[ T1 19 Firſt Q. 1123 48 Full. 15 - 18 — 1123 55 Firſt Q. 16 6 51 Laſt Q. 
= 22] 9 24 Full, [18]z7 3 LaſtQ.|[23] 2 44 FirtQ.|2o} 5 6 Full. [23] © 45 New. 
3 29] 7 59 Laſt Q 26 2 35 New, 3023 46 Full. |27|12 10 LatQ.[zg|zo 35 Firk Q. 
4d — — — — — — — 
14 
4 7] 2 8 New. | 4| 6 32 Firſt Q. 7120 53 LaſtQ.| 4| 32 New. 723 47 Full. 
1 DECEMBER, 151 2 13 Firſt Q. 1111 20 Full. |14]23 35 — 11] 4 12 Firſt Q 1519 25 Left Q. 
1 21119 27 Full. 18] 2 33 Laſt Q. 23] 9 12 Firſt Q. 19 [21 15 Full. 2210 57 New, 
Y Cm 3 28117 o LaſtQ||z25|20 54 New. 30 [12 43 Full. [271 x 42 LaftQ.126|iz 48 Fir Q. 
5 The USE of Table, P. 264. To reduce the Moon's Place from Greenwich to Antigua Meridian 609 W. Diff. Longitude ? * 4 
| P's Pl. Greenwich, By the Table. | 
Examples 1763 Nov. 1, Noon 13% 51] Againſt 240 Diur. Dif, under 600 Dif, Long, W. 320 20% 
25 Noon | 2 36 I I 
a 1 Bs 45 « . . . . - 23 5 
Diur. Dif. | 149% 45 L uation of J's Place , «, 2 27 30 
N. B. * Method ſerves for ale, Nov. 1 } . 
» Ll 3 — — 
O' Declin, R. A. Oc. Noon. ('s Place at Antigua, reqd. N 16 18 30 
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A TABLE ar the Scmi-drurnal Ares of the SUN to A TA 
every Degree of his Longitude in the Ecliptic, for London. of her Longitude in the Ecliptic 
4 D 15280 
Lon. (4B 3 N 4* Ih 35 | a> 65 m, 7* $ 85|Low- Lon. | 2B * K 4 | m5 
[0 |- +|- +|+]|\q—F}|-F|1=F1 © |} . » | F [EF] EF 
o jk m|h . mR m 94 1 h * 
o |8 137 506% 596 ofs 14 10 30 a o| 8 29 8 6 7 13 
1 18 137 4916 58]5 5814 5904 8 2 18 29] 8 5 7 12 
2 8 127 4716 565 5614 5714 71 2 S 2 $ 2 $ Si. 7 I. 
318 12]7 466 $415 $414 554 5] 27 = 3 + is 38 \ & oh. 
4 | 17 4516 52]5s 5214 $5314 4| 26 ay $8 27] 8 n| 7 6 
—_£ | 1117 4316 cofs 5of4 5214 3] 25 s | 27] 7 59| 7 4 
6 18 107 4216 48 E 4814 504 2 24 r 
7 8 1017 4116 405 464 48/4 1| 23 7 8 26] 7. 57 7 o 
8 97 4% 445 44/4 46/4 of 22 E 25| 7 $6 58 
FI bj 25] 7 $5| 6 56 
10 [8 7_38]6_4o]5 4914 43/3 58] 20 || 5 1w0| 8 24| 7 54| 6 54 
i118 87 3716 3*]5 3814 4/3 57] 19 I "32 | T ng 7 53] 6 52 
12 8 77 3616 26|5 3614 393 56] 18 E mis B11 7 1] © £0 
1318 717 35]6 34]s 3414 27/3 $5] 77 » 13] $ 23] 7 51] 6 48 
14 8 67 33]6 32]5 3214 3603 $54] 16 33 14] 3 22| 7 49] 6 46 
15 j8 67 3116 3oſs 3014 34[3 $4] 25 [| @ 5] 8 22] 7 47] 6 43 
16 8 57 30j6 28]5 284 3203 53] 14 3 16] 8 a1] 7 45] 6 41 
17 18 4j7 28;6 265 2614 30]3 53 13 w 139. 9197 LY. 
18 je 47 2606 24]5 2414 29|3 5:| 12 — 2013 3 WW] 7. QF 6 ivy 
29-19 $3179 2316 2215 2214 2713 gf 12 3 19 8 | 7 338 | 6 35 
20 [8 27 2016 20|5 20j4 25|3 <1] 10 & 20| 8 182 35| 6 33 
2x 8 17 2716 a8] 5 184 32313 501 9 5 at 77 47 
22 [8 07 1516 1615 164 2103 500 3 V az] 8 16] 7 29 6 29 
23 [7 5907 2316 14]5 14]4 2013 4g] 7 2 232 15] 7 a7] 6 26 
24 [7 577 1106 12]; 1214 1803 40% 6 F 
282 56/7 25 10 10 4 216 3 48 . $8 12 7 23 6 22 
a6 7 3317 916 Sis S114 23 45] 4 4 e 
27 7 537 $16 6|5 614 13/3 48] 3 - 7 1 3 91 9::204. 5...98 
28 [7 52/7 316 4|5 44 12]3 47] 2 PI D BL WED _W 
29 7 3107 26 2|5 42/4 1103 47Þ 1 29| 3 7| 7 x5] 6 u4 
30 7 50295 114 1003 47] o 30 | 8 6\ 7 13 6 12 
Lon, — + 3 bee, wy —_ 8 i „ 
O In zen 15[wP cl Xnn[Soi [lf go} © | D Tx 25 " 
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The ROYAL ASTRONOMER 


of the Semidiurnal Arcs of the MOON to every Degree 


„ at Southing, without Lat. for London, 


Argument, MOON's Longitude, 
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A TABLE ſhewing, by the Moon's Age, the near Time of her Rifing and Setting, 
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EQUATION of the true Horizontal DAM RTI of the MOON to the ameter of D to the ap. to Greenwich Places. 
apparent Horizontal D1amxTER, in Parts of the EQUATOR. Diam, in Alt. 


Argument. MQON's DECLINATION. 


ls or the dur Equat, or Reduct. of Pari: 


— 


Argument. Differences. 


Argument. J's Altitude Dit. Fqvat. T DIE T Equac, 
| Ttue Horizontal Diameter of the Moon. )'s | Moon in == — | 
Dec. 2g! 309130) z 30% 317 o” gx 307 32/ of 32/ 30” 33' of 33 304% Alt. Apog. | Perig. 7 = * 7 7 — 
of Y + | + +- + - 1 8: + + = 6 an Mia. = u / „ u. / 9 & 
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— 2222 | . 
CONSTRUCTION. | rw —— 

: : 9s a N. B. The above ſmall EXAMPLE I. 

To find che Equation to 300 true S Diam, of the Moon in Parts of the Equator ? ¶ Table is ſimilar to tha 

= „ OI 2-4-4 3 300 co. 0. 0624694 pe 215, here recited for D's Place, 
0 a us E o 90 Io. oooOOOOIUſe. 54. Aus. Noon 189 207 
I fer the Ref. So tree Hors, Dim.) 300 7.94084 19 n x 275 
To Di | 5 D tr. Hor. Diam. 297 15% — 
Apparent Diameter 34 39“ 8.003113 Equation Oo 15 48 


Dif. 1 
To reduce the Y's 1 io 


Diff. The Equation , , , 1 4& 39“ required, Greenwich fer thoſe Days. 


D's apparent 
| Hor. Dia, & 9 


b Argument. 139 + 5 3“ 
NexT, To find the Time of the Moox's Paſſage thro* the Meridian? D 's Altitude . 485 * 8 I , 
51 | — 3609 15 to Y's apparent berizontal Diam. in Parts of the Equator, Jo is the Intervalſſ 460 2/ Green- ſl 
by „ > ay 1 _ 5 4 next Paſſages thro" the ſame Meridian, (or Dif, of the} wich Sum, Equation ＋ 5 22 
*-2 *» £3, IN e / 1 u 3 ö 
741 bat Meridian. * * ä wy" won a9 : +o 22 [Noon = "A _ 2 34 
174 . > ans 22 
k ———] )s Places at Greenwich, reqd. 
_ * To find the Time of the Moon's Paſſage tbro the Meridian, December 50, | D 'sap. Diam. , TP 128 
I. 283 ? | in Altitude, 5 «Wa EXAMPLE UL | 
| F U >. — 30 Dec. at Noon, 3 317 N. True Horiz. Parallax then, 54/ 217 [Correſpondent 
; or Horiz. Parall, 21 Dec. 56! 524 17 7 7 True Hor, Parallax 6 || fo which, in D 's Declination. 
b * 3$ 08 at paſſing theMerid. $ 54 7? || firſt Tab. p. _ 1763, 04441129 44/N 
| F Dif. in e . e D 7's Horiz. Diame- 29, anſwers oo 7 AtParis 5\ 5 58 N 
3 ) Paſſes Mexia 05 ays 1 24 ½ 44 1 17 7 ) ter correſpondent, F 29 75 || Im 595 
3 U s Merid, Greenwich 30 Dec, 174] 6% 18m Y Equation , , + © 15 [|Anſwerableto Dif, 6 46 
1 | TH +: 2 6 59 g 1 which p 0 3 To reduce theſe Declinatiens te 
yp | app. Hor. Diam. 29 30 mean Mot. Greenwich? 
e Meri 2 4 bo? to 29“ 30%, So 24d 410 to am 3%, Time of paſling| ——— Argument, 6% — 2! 20% 
| J . \ | Sum 30 57 467 — o 18 | 
1 + | a : In Time, by — 
Tine of De 6 Caſe s * bas true Heri. Diam. 29“ 23% | Tab, p. 29. £2 3 Sum, Fquation — 2 38 
Þ « Paſſage thra' the Meridian , . , 2m 2 Or 3600: 29! 52“: 224 1 08. 412 41 N 
. . 4 i al 2 m 4s bef . N ] 
The Moon's Horizontal Parallax to 2. Horiz, Diameter is 55 40% to 30. Im: am 33 as betore F aulas 55 


N. B. The Meon's ſemi-diurnal Ave, as in 2d Table of the left Hand P 
to ber Age, for ber Setting and Riſing, ar at Bottom of 4 left L Fe 


is added to or ſubtracted from the mean Time of ber Scutbing, accerdi 
in the 3d Table, J 7 f 1 * 
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14 TABLE chewing the PROPORTIONAL DIFFER ENCE to be added or ſubtrafed to or from the SUN, ON, Place 
ination, R. A. Ce. at a ff Meridian for the ire Place, Declination, R. A. Ec. to a given Difference of Weſt or Eaſt Longitude, 
Arguments. Diurnal Difterence more or leis ; and Difterence of Longitude, ; 251 
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"CONSTRUCTION, 


or ſubtracted from the ( 
dian, the Longitude being Ve of iſt Meridian, 


3600 to any diurnal Difference, ſo 100, 200, 
Quantity for the x Meridian, according as the Quantity 


. Dif. Long. to the proportional Dif. to be added to 
or ad Day is more or leſs than the Quantity for the 1ſt Meri- 
Which proportional Difference is to be ſubtracted inſtead of added, or added inſtead of ſub- 
ferat:d, when the Difference of Longitude is eaſterly from the 1it Meridian. See Bottom of p. 261 for Exam. bere not being Room. 
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— D Ader U 5 1 T | 1 7 =p wy Ah | „ and , to 
: — GY n N 6 © 7 5 ime of the Moon, 1 
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—= | m s | m «| ms | — — CONSTRUCTIO _—_ 
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| 1 28 9 TS on * e 5 EXAMPLE II. 7 
p 41 22] 6 2 4 20 1 15 f| ran's Southi o find the nearer Time 
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58 e A Error — 11 
1 57 21 9 1 33 4 K2 5 45 |] 29 I correſpondent to Alde BK: 1 . Equation nw 
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0 * oy 9 23] 8 53 4 28 58 — 32 | 9 23 || Corr 9 nearly ſouths at Antigua reenwich, 
. B. The = . 4 + a 4 35 43] 9 32 y ſouths at rige, by p. 218 + « 292 
Time of Soutbin py 17. alſo finds the Dif. © 374 6 101 3r 34] 9 42 || (F The ſame M SALE 4. 
Eaſt or Weſt 15 int Meridian, for > n "me to be added to $1 9.83 good for ethod bold: E 
7 to be dee S = oY Southin oe or fubtraBted frem the he Planets, mer 1999 
oer Motion * add a added or Eaſt 6 ng the favoifter Mi a ace of given * — 0 Yo 
Southing, Lon j add fer Seuthing e and Weſt Long. i tion; but Dif, 
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The NATURE ad USE of LOGISTICAL LOGARITHMS, 


negatively under and affirmatively above 600. 


Ratio of 1 Degree Increaſe of Argument to a given Increaſe or Decreaſe of Equation, correſpondent; though they 
Logarithms as far as the Number of Seconds in the following Table (p. 267) extend, ' 


The DETERMINATION and USE of the logiſtical Logarithms from the common LOGARITHMS, * 
EXAMPLE I. Tr find the Equation of the SUN's Center for 1% 60 27/ 48” mean Anomaly of the Sun? 


Argument. | Equat. Q's Cent. Com. Log, Same Com. Logs. | Lo, Log, | extra | 
1* 60 2 9 As 607 o"==3600"] 3.5 56 30 [A x = L. 1 , ] 0.0000 | 000 [As bo of 


— 


6 a 

— — To +1 36 = 96 1.98225 120 To — L. 96— L. 3600 — 1.5740 | 313. [To 1 36 
Incr. 10 | Incr. 17 36% So 27 38 21658 | 3.219584 5 3600 , 

ö 


To -Fo 44 = 44 | 1:6455532|S99 — L. 1658—L. 3600 f 0. 3367180 [80 27 38 
Firſt Equation 1% 57 1 9533 3600 3 3 33 3 


| Equation of Sun's Center 19 7/ 41” reqd. To — L. 44=L.3600 |— 1.9107 | 493 by © 44 
* 
EXAMPLE II. To find the SUN's Right Aſcenſion anſwerable to the Sun's Place $ 270 37! 41? 
Argument.] R. A. Sun, Com, Log, |Same Com. Logs. Lo. Log. | extra] As 
| $ 279 | 2660 43! 47” As 60/ o==3600" 3.5560 [A 12. .. 0.0000 | 000 60 off 


28 267 49 11 


2 
— To 65 24 23924 3.59 372901 To BE L. 3924—L. 3600, co.|—9.9625 | 735 | 65 24 
Incr, 10 [Inc. x 5 24 JSo 37 41 =2261 | 3.3543006[ 300 
| 6 
To 41 4 ==2464 c——  L. 2261—L.3600 — 0,2020 | o19 | 37 42 


3-3917271]S0 7500 


Firſt Equation 2660 43 47 


3600 


By the above troo-Operations it appears, that the logiftical Logarithms, for all Sexageſimals, under 60', come out“ negative; and all logiſtical 
Logarithms for Sexageſimals above 60/ come out affirmative, or with contrary Signs to one another. So that if the logiſtical Logarithms for 
Quantities under 60/ be conſidered affirmative (as they are conſidered in the logiſtical Tables in general) the logiſtical Logarithms for Quantities 
above 60! muſt be conſidered as negative; and therefore we have given their arithmetical Complement, to make them correſpond with the logiſtical 


Logarithms for Quantities under 607; only in taking them out, you muſt remember to prefix the Index + 9 or 1 to all logiſtical Logarithms 
for Numbers above 6o/ ; the Indices for all Numbers under 6©/ being given in the following Table; wiz, below 60/, down to 6/, the Index is 
o; and below & down to 1”, the Indices are either 1, 2, or 3, as expreſſed, So that you bave Nothing to do but uſe the — Tables like the 
J common Tables of Legarithms, in taking out the Logarithms to the: Numbers, and finding the Number correſpondent to any Logarithm, 


R. A. Sun 267 24 51 red. To ——— L. 2464—L. 3600 t | 754 47 4 


TO find the logiſtical Legaritbm of any Number of Degrees and Minutes, not exceeding goo, or of Minutes and Seconds, not above go“, or of ary 
Number not exceeding 5400 ? | 
AT the Top, or Bottom of the Table find the Degrees or Minutes, and in the ſame Column againſt the Minutes or Seconds, reſpectively, 
| on the Side of the Page, you will find the logiſtical Logarithm, required, — In the ſecond Row, acroſs the Page, fron the Top, find the Num- 
ber next leſs than the Number given, and in the ſame Column, againſt the Difference greater than that Number, to make-upthe Number ſought, 
on the Side of the Page, you will find the logiſtical Logarithm thereof, required. 
When two of the given Terms are greater than 5400, take their Halves, Thirds, &c, being in the ſame Ratio, — But if only one of the 
given Terms exceed 5400, take its Half, Third, &c. and multiply the 4th Term reſulting, by 2, 3. Sc. to correſpond with the given Ratio, 
If Hours are in the Terms of the Proportion, their logiſtical Logarithms may be taken out of the Table as Minutes, and the logiſtical Logs- 
rithm to the Minutes of an Hour may be taken out as for Seconds, 
| The eg. Legarithms of two ſmall Arcs (being nearly as their Sines or Tangents) may be uſed in trigonometrical Proportions, with the common Log. 
Sines, or Tangents, of two of the other Terms, being large Ates; but then inſtead of the Log. Sines or Tangents of thoſe large Arcs you muß 
take their arithmetical Complements, and the contrary ; becauſe (properly) the logiſtical Logarithms in eur Table are all negative, (but being 
all of one Kind are conſidered affirmative) and ſo in <6. them with affirmative common Logarithms the latter muſt be reduced to Negatives, Ot 
elſe our negative logiſtical Logarithms muſt be reduced to Afirmatives, (like common Logarithms) by taking their arithmetical Complements, 
when they are uſed with common Logarithms, without taking their arithmetical Complements, But this Proportion may be as ſpeedily reſolve 
by common Logarithm Sines to every Second of ſmall Arcs (ſerving indifferently for Log. Tangents of thoſe Arcs) with the Log. Sines or Tan- 


gents of large Arcs, 
| EXAMPLES, 
Lo. Log. L. Log. Lo. Log. 


As Go, o 0.0000 [As 700 19“ Fj: 0.0689|As 24h co.] 1.6021 [As 1* of co, 
To 75 18 | 1.9014 jTo 34 50 0+2362jTo 76' 347 | 1.8941 To 137 7 


Lo, Log. Lo. Log. 
8.2218 [As 4721 co. | 0.1177 
o. 6603 [To 60 , , , o. oooo 


So 76 11 | 1.8963 [80 29 31 0.30811So 13h,z3mj 0.63579 80 60197 0.9777 480 2948 0.0868 

— — ——— | 4 —_ — — —— — 

To 95 36 | 1.7977 [To 14 37 0.6132] To 44 17% | 0.1319 |. 827 627 9.8598 [To 37“ 28” | 0.2045 
Lo, Log. Lo. Log. F Lo. Log. Lo. Log. con- 
Or, As 6 o 0,0000 [Asrg/ 37% co. 1.4154 [As S. 20/ 35% .] 2. 22276 As 20/3 5% co.] 1.5354 As 20/3 5% 0.4646 5 
To 75 18 | 1.9014 [To 80 77 0.8688 [To S. 14/ 277 7-6235927]To 14/ 27” 0.56183 To 1427 co] 1.3817 * 


— — Leg. 
4 wy or 47 48 | 0.0987 Toa © 0.3979 [To S. 250117 9.62898 36 To S. 2 50 10/ co.| 0.3710 Tos. 25 11 9.6289 * 
1 Doub. 95 36 as above. S.j 9.6290 | — 


1 — 


So or 38 53] 01973 8046/11“ 0. 1137 80 S. 370197 9-782630 180 8. 379197 co. 0.2173 S808. 370 19% 9.7826 N 


- 


LOGISTIC: 


© THE Difference beteveen the common * pros of 3600” (being the Seconds in a Degree) and the common Logarithm of any other Number of K. 
conds, under or above Has is called the Logiſtical Logarithm of that Number of Seconds, Theſe logiſtical Logarithms begin at 600%, and increaſe 


The principal Uſeof theſe logiſtical Logarithms is for the ready proportioning Sexageſimal Quantities of all — 8 thoſe in the 
ave e Uſe of common 


*. N * 


267 
R. | 
ee H Ms. 4 
18 RITH e OH 
AV RI — 13 
N A 12 $40 © 
nd — G ys " 780 
L 10 7 — 2 6642 6715 2 
AL SY "600 | 6 $ | 6990 6637 0g10 3 
| 68 84 6631 6305 4 
— 1 C 40 73 69 $ 3 © 
. T 7 80 |_5 7782 7361 697 6625 630 5 
- I'S 3 6 — 3. oth 5239 7774 7354 6972 6620 6294 6 
— G EF f 2 oor $751 | $239 4 6360 | 6614 11 
O = 60 a 7 60 I 60 
L 1 300 | — 9331 $743 25 7760 4pt 660? 6287 8 
| 2 20 2243. 75 3 4 603 279 9 
2 —— 792 9983 9310 $724 $207 7745 251 6948 6598 6574 — 
I J=]= 17 9976 9300 37 2199 7738 7322 6942 6592 6209 T 
120 10 I» 43 +0763 964 9289 $700_ 8191 731 7315 6936 6587 "6264 12 
Go 71] 1, 986 1.1725 1. 074 18 8697 5183 7724 730 693 6581 6259 13 
1.7 I. 664 2915 1.167 070 991 9249 867 815 7703 7289 6912 65 5 6243 16 
7.2853 17572 * — — vb 1.7694 1.0692 257 9235 $661 $152 7696 7283 6966 6559 6238 17 | 
> fs 1 3 1.2368 abt {1 1 9993 f He v144 _ 7270 <4 6554 6233 13 | 
. 1. — ; I © I 64 813 1 4 - 2 
4 $42 77568 1459 LONG 1.1607 1.0649 0 9208 $633 452 5 Ra 6883 = = — 
1.7368 1· 4 I — 1.1584 63 5 85 19 862 $12 669 257 6882 653 621 = 
$7706) 122 3 ape V 1.196 44 9846 grbs 8617 $112 7660 7234 6877 6532 6217 — 
532 1277504 E 1.1549 TSS 917 mo | ow 7653 7238 | 6811 [6x27 | Gap 23 
2 1.7112] 1:44 1 1.1532 16 8152 9168 $599 { 8097 7646 723 6365 6521 6203 24 
2.0 64 1.7 — i Ss 1.15175 1. 0580 311 9158 8591 8089 7639 232 6859 6516 6198 25 
ae e 4 +4 74 7 1.1498 0566 3860 21743 8522 dos: 7032 — 6853 6510 6193 26 
2.5545 7 — 9 Ä 1417 4 [ 9788 913 8573 $073 7625 7219 6847 6505 7785 27 
yp 46 6- $0” wy 44 1% - 640 Landis! Los 9777 9128 8565 8066 7618 7212 6841 ' b5co — 28 
1 12 * = 12618 1.1447 M 282 9765 9119 8550 80 58 7611 7206 6830 6494 617 29 | 
2182201 E 1.2596 1.1430 1.051 48 $547 22 7004 7200 6830 6489 6173 30 
5 A "a 23] 97] 7 84 31 0 853 2035 7590 71 681 647 "6162 
23259 2 $46.2. Tn fake guy of bn av $522 1525 * 7181 6812 4.7 6130 * 
2257746 . 4 1363 0458 9708 070 8513 8020 7577 22 6807 6467 6153 34 
2 1 NEE 1.2388 1137 1444 9697 2 $504 — 7570 7108 6801 6462 6148 35 
2. I, I, . 67 1331] >| 068 050 849 800 63 62 795 57 2 
I 25 010 24 1. +043 9 9 75 71 679 64 6 36 
TS 8 — 5 12530 1a 675 on | hats & $5.47, 156 8g 51 8 
; — 2 a 9 9 199 55 7 67 54 13 7 
+1998 2. — 223 A= 1.1298 1.0404 25322835 n 7549 7143 | 6:84 EHE 33 
os Pwr 919 nw *. 1529 9652 -go21 8470 7981 7 542 7143 6778 6441 6128 39 
: e 2nd 1.3472 12385 1 9] 1-037 9641 "ey 8462 2224 7535 7137 677 6435 — 40 
2 73 3 I. 860 1.2362 1.124 0365 9630 v 8453 79 7528 7131 6766 6430 611 41 
8 7 Os 1.2341 1.1233 — * 9603 3083 8445 7959 7522 puny 6761 6425. 6113 42 
2 10911. 069 t. 3802 7.2320 * · 1.739 960 E 84327 7951 7515 711 6755 6420 6108 43 
I | * | 2 0 
3 7 1.3773 Ln * I = 30 224 2469 La 7595 — 55 6749 — 61 : 7 
792] 3] 45 gun | oo 1.03 9586. 89 84 792 75 1. 674 640 bog 45 
. af na = — 1.1170 T0300 ++ $954 8411 7929 — 12 6738 __ 6094 46 
Tk 1.5878 1.3638 1.2232 1 117 1.0287 9564 335 8403 792¹ 7488 7093 6725 639 6089 47 
. 1 © 2218 1.113 1.0274 9553 893 3285 7914 7451 | mY 672 6393 6084 48 
2.0248 1.5786 8 11133 ove 3 $4 2777828 Thos | avg A . 49 
3 2 — 8 K 2178 1. 110% 1.024 9532 8917 8378 7899 7467 7075 6715 6383 0074 — 
2. 90 3 299 9 1.1091 0235 9521 2907 8370 7891 7461 7069 6709 6377 6069 _ 
1.9881 1865 13549 12199] 85 1.022; 9510 238 | 8361 2 444-4 7063 Gogh | 6352 92 
1.9765 1.3687 1.3522 1.2119 1. 1061 1. 0210 9483 | 28 $353 777 497 * (4 oy. 1 $059 53 
2. A. 5563 E 1.1045 11 8879 $345 AE 72s | 6692 6362 bogs 54 
1 4 5 * 49 4 1. 10 30 1. 018 5 9478 8870 8337 7862 7434 7044 6687 6357 60 50 55 
— 3 oY I 1 1.1015 0172 67 8861 8328 7855 7427 038 681 6351 6045 b 
— 4 * 3447 | 2 7. 94 41 47 74 1 — 5 
9331 — LIE. 1. 2041 1.0999 1.0160 9456 5p $320 7847 7421 7032 6676 6346 5040 s7 | 
1.9228 1.5394 13288 in 1.0147 944 12 375 7840 7414 702 6670 6341 602 5 58 
1.9128 1.5351 362 * 1.0969 1.0135 9435 8823 8304 7832 7407 7020 6664 6336 6030 59 
1.9031 1.5310 1.3 36 — 1:09 54 1.0122 942 5 8824 8296 7925 7401 014 6659 6331 boz 5 60 | 
1.5 6 1. 1. 6 0939 10149 14 814 288 $1 704 a 8 3 21 
1.8751 1.5189 1-32.59 edi hae 1.0685 9393 5790 $271 7803 7381 699 6642 | & 14 2 
1.8661 8449 1.3233 2.1908 4 Gor 9383 $787 8263 7796 1 Þ 6 of 
Eb s 1.3203 1.1889 1.00 | 9372 877 9255 7789 7368 12 — 
1.8487 1.5071 1.3183 1.1871 add} 1. 0049 936 8769 8247 7782 525 1 
8403 032 158 1852 I.0850 0036 351 $760 $239 |_727 10 — 
I, 1.5 46-45 34 I 1.0 I 9 i 1 
1225 "oy —— I 1534 03s 2 4h 875 8 | 9 — 
Saz 11-495 1.3108] 1. 81 82 oo 33 — 
8 „ Wh 1.0806 1.0000 | 9: KRK 
2 E 1.3059 1.1761 | 1:9792 AAN 
127 45 3 22 I . 
1.79 14 13 e : ' 
8 5 477¹ 3 — __——_—— 
hy 2 ITT 2 — 
2 1 — — 
2 = 
* 


LOGISTICAL 


* 0 
— 2K 41 az * 
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N. ROYAL ASTRONOMER 


_— 


8 


LOGISTICAL LOGARITHMS. 


| 


16 | 17 | 
960 | 1020 
$740 | 5477 
$736 | 5473 
5731 | 5469 
5727 | 5464 
$722 5460 
5718 | 5456 
$713 | 5452 
5709 | 5447 
5704 | 5443 
5700 | 5439 
5695 | 5435 
5691 | 5430 
5686 5426 
5682 5422 
5677 | 5418 
5673 | 5414 
5669 | 5409 
5664 | 5495 
5660 | 5401 
5655 | 5397 
5651 | 5393 
5646 | 5339 
5642 | 5334 
5637 | 5380 
5633 | 5376 
5629 | 5372 4 
5624 | 5368 
5620 | 5364 
5615 | 5359 | 
5611 | 5355 
5607 | 5351 
5602 | 5347 
5598 | 5343 
5594 | 5339 
5589 | 5335 
5585 | 5331 
55380 |} 5326 
5576 | 5322 
5572. [ 5318 
5567 | 5314 
5563 | 5310 
5559 | 5396 
5554 | 5302 
5550 | 5298 
5546 | 5294 
5541 | 5290 
5537 | 5285 
$533 | 5281 
5528 | 5277 
5524 | 5273 
5520 5269 
5516 | 5265 
$511 | 5261 
5507 | $257 
5503 | 5253 
5493 | 5249 
5494 | 5245 
5490 | 5241 
5486 | 5237 
5481 | 5233 
5477 |_5229 
16 | 17 


0 
1 
2 
3 6006 
4 6001 
5 |} 5997 
6 5992 
7 5937 
5982 
9 | $977 
T0 5973 
11 5908 
12 5903 
i3 | 595 
14 - | 5954 
15 | 5949. 
16 | 5944 
17 | 5939 
18 | 5935 
19 | 5939 
1 
| 22 | 5920 
22 5916 
23 | $911 
24 | 5906 
| 25 | 5902 
1 26 | 5897 
27 5892 
28 5888 
wy | 5883 
30 5878 
131 J 5374 
32 | 5869 
| 33 | 5354 
34 5860 
1.31 U 
36 58 80 
37 | 5346 
38 5841 
39 | 5336 
go | _5332 
41 | 5827 
42 5523 
1 43 581 
44 | $5313 
45 [809 
46 | 5504 
47 | 5800 
48 | 5795 
49 | 5790 
4 __50 5786 
51 | $5781 
| 52 $777 
$772 
| 5 | 5768 
| 55 |_5763 
56 | $5758 
3 5754 
1 5749 
| 59 | 5745 
5740 
| 15 
ö þ 


19 20 21 | 22 | 23 24 25 | 26 | 87 28 29 
1149 | 1200 | 1260 | 1420 | 1380 | 1440 | 1500 | 1560 | 1620 18 [1240 [( 0“ 
4994 | 4771 | 4559 | 4357 | 4164 | 3979 | 3302 | 3632 | 3468 | 3310 | 3158 | © 

4990 | 4768 | 4556 | 4354 | 4161 } 3976 | 3799 | 3629 | 3465 | 3397 | 3155 | n 
4936 | 4764 | 4552 | 4351 4158. 3973 | 3796 | 3626 | 3463 | 3395] 3153] 2 

4983 | 4760 | 4549 | 4347 | 4155 | 3970 | 3793 | 3623 | 3460 | 3302 | 3150 | 3 

4979 | 4757 | 4546 | 4344 | 4152 | 3967 | 3791 | 3621 | 3457 | 3300 | 3348 | 4 

4975 | 4753 | 4542 | 4341 | 4149 | 3964 | 3788 | 3618 | 3454 | 3297 | 3145 | 5 

4971 | 4750 | 4539 | 4338 | 4145 | 3961 | 3785 | 3615 | 3452 | 3294 | 3143 | „ 

4967 | 4746 | 4535 | 4334 | 4142 | 3953 | 3782 | 3612 | 3449 | 3292 | 3149] 7 

4964 | 4742 | 4532 | 4331 | 4139 | 3955 | 3779 | 3610 | 3446 | 3239 | 3138 | 8 

4960 | 4739 | 4528 | 4328 | 4136 | 3952 | 3776 | 3607 | 3444 | 3237 | 3135} 9 

4956 | 4735 | 4525 | 4325 | 4133 | 3949 | 3773 |_3604 | 3441 | 3284 | 3133 | wo 
4952 | 4732 | 4522 | 4321 | 4130 | 3946 | 3770 | 36or | 3438 | 3282 | 3130 | nn 

4949 | 4728 | 4518 | 4313 | 4127 | 3943 | 3768 | 3598 | 3436 | 3279 | 3128 | 12 

4945 | 4724 | 4515 | 4315 | 4124 | 3940 | 3765 | 3596 | 3433 | 3276 3125 | 23 

4941 | 4721 | 4511 | 4311 | 4120 | 3937 | 3762 | 3593 | 3431 | 3274 |] 3123 14 

4937 | 4717 | 4598 | 4308 | 4117 | 3934 | 3759 | 3590 | 3428 | 3271 | 3120 | ng 
4933 | 4714 | 4595 | 4305 | 4114 | 3931 | 3756 | 3587 | 3425 | 3269 | 3118 | 26 

4930 | 4710 | 4501 | 4302 | 4111 | 3928 | 3753 | 3585 | 3423 | 3266] gng | 17 

4926 | 4707 | 4498 | 4298 | 4108 | 3925 | 3750 | 3582 | 3420 3264 | 3113 J. 18 

4922 | 4703 | 4494 | 4295 | 4105 | 3922 | 3747 | 3579 | 3417 | 3261] 3110 | 19 

4918 | 4699 | 4491 | 4292 | 4102 | 3919 | 3745 | 3576 | 3415 | 3259 þ 3108 | 20 
4915 | 4696 | 4488 | 4289 | 4099 | 3917 | 3742 | 3574 | 3422 | 3256 | 3105 | 21 

4911 | 4692 | 4484 | 4285 | 4096 | 3914 | 3739 | 3571 | 3409 | 3253 | 3193 | 22 

4907 | 4689 | 4481 | 4282 | 4092 391r | 3736 | 3568 | 3407 | 3251 | 3101 | 23 

4903 | 4685 | 4477 | 4279 | 4089 | 3908 | 3733 | 3565 | 3404 | 3245 | 3098 | 24 

_ 4900 | 4682 | 4474 | 4276 | 4086 | 3905 | 3739 | 3563 | 3401 | 3246 | 3096 | 25 
4896 | 4678 | 4471 |] 4273 | 4083 | 3902 | 3727 | 3560 | 3399 | 3243 | 3993 | 26 

4892 | 4675 | 4467 | 4269 | 4080 | 3399 | 3725 | 3557 | 3396 | 3241 | 3091 | 27 

4389 | 4671 | 4464 | 4266 | 4077 | 3396 | 3722 } 3555 | 3393 | 3238 |] 3088 | 28 

43885 | 4668 | 4460 | 4263 | 4074 | 3893 | 3729 | 3552 | 3391 | 3236 3086 29 

4881 | 4664 | 4457 | 4260 | 4071 | 3890 | 3716 | 3549 | 3388 | 3233 | 3083 | 30 

4877 | 4660 | 4454 | 4256 | 4068 | 3887 | 3713 | 3546 | 3386 } 3231 | 3081 | 31 

4374 | 4657 | 4459 | 4253 | 4065 | 3884 | 3710 | 3544 | 3383 | 3228 | 3078 | 32 

4870 | 4653 | 4447 | 4250 | 4062 | 3881 | 3708 | 3541 | 3380 | 3225 | 3076 | 33 

4366 | 4650 | 4444 | 4247 | 4959 | 3873 | 3705 f 3538 | 3378 | 3223 3973 | 34 

43863 | 4646 | 4440 | 4244 | 4055 | 3375 | 3702 | 3535 | 3375 [322 | 3971 35. 
4859 | 4643 | 4437 | 4240 | 4052 | 3372 | 3699 | 3533 | 3372 | 3218 | 3069 36 

4855 | 4639 | 4434 | 4237 | 4049 | 3369 | 3696 | 3530 | 3370 | 3215 | 3066 37 

4852 | 4636 | 4430 | 4234 | 4046 | 3866 | 3693 | 3527 | 3367 | 3213 | 3064 | 38 

4848 | 4632 | 4427 | 4231 | 4043 | 3563 3691 3525 3365 | 3210 | 30611 39 

43844 | 4629 | 4424 | 4228 | 4040 | 3860 | 3688 | 3522 | 3362 | 3208 | 3059 | 40 

4841 | 4625 | 4420 | 4224 | 4037 | 3857 | 3685 | 3519 | 3359 | 3205 | 3956 | 41 

4837 | 4622 4417 | 4221 | 4034 | 3355 | 3682 | 3516 | 3357 | 3203 | 3054 | 42 

4833 | 4618 | 4414 | 4218 | 4031 | 3552 | 3679 | 3514 | 3354 | 3200 | 3052 | 43 

4830 | 4615 | 4410 | 4215 | 4028 | 3849 | 3677 | 3511 | 3351 | 3198 | 3049 | 44 

4826 | 4611 | 4407 | 4212 | 4025 | 33846 | 3674 | 3508 | 3349 | 3195 | 3047 | 45_ 
4822 | 4608 | 4404 | 4209 | 4022 | 3843 | 3671 | 3506 | 3346 | 3193 | 3044 | 46 

4319 | 4604 | 4400 | 4205 | 4019 3840 | 3668 | 3503 | 3344 | 3190 | 3042 | 47 

4815, 4601 | 4397 | 4202 | 4016 | 3837 | 3665 | 3500 | 3341 | 3188 | 3039 | 48 

4311 \ 4597 | 4394 | 4199 | 4013 | 3334 | 3663 | 3497 | 3338 | 3185 | 3037 | 49 

4808 | 4594 | 4390 | 4196 | 4010 | 3831 | 3660 | 3495 | 3336 | 3133 | 3034 | 50 
4804 | 4590 | 4337 4193 | 4907 3828 | 3657 | 3492 | 3333 | 3230 | 3032 | 51 

4890 | 4587 | 4384 | 4139 | 4004 | 3325 | 3654 | 3439 | 3332 | 3178 | 3030 52 
4797 | 4584 | 4380 | 4186 | goor | 3822 | 3651 | 3487 | 3328 | 3175 | 3027 | 53 

4793 | 4580 | 4377 | 4183 | 3998 | 3820 | 3649 | 3484 | 3325 | 3173 | 3025] 54 

4789 | 4577 | 4374 þ 4180 | 3995 | 3817 | 3646 | 3481 | 3323 | 3170 | 3022 | 55 _ 
4786 | 4573 | 4379 | 4177 | 3991 | 3814 | 3643 | 3479 | 3320 | 3168 | 3020 | 56 

4782 | 4570 | 4367 | 4174 | 3988 | 38:1 | 3640 | 3476 | 3318 | 3265 | 3018 | 57 

4778 | 4566 | 4364 | 4171 | 3985 | 3808 | 3637 | 3473 | 3315 | 32163 | 3075 | 55 

4775 | 4563 | 4361 | 4167 | 3982 | 3805 | 3635 | 3471 | 3313 | 3160 | 3013 | 59 

4772 | 4559 | 4357 | 4164 | 3979 | 3802 | 3632 | 3468 | 3310 | 3158 | 3010 | 0 
19 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 


269 
AVIGATOR, — | 
ang = GARITYH MS. 
of 8 O G A Ts 
T I 6 A L L 42 43 44 — 
—TTOGISTIC/ OGISTHI * 40 | 41 2640 
L — . 38 39 6 2520 2580 
— - | 6 37 : BY — nt WH Le 1347 v 
| — — 35 3 — 2340 nt 1447 3 1 
2 33 — 2160 | 2 — — 872 | 1761 2 | 1547 44 1344 2 
31 3 040 | 2100 — 1984 | 1 4 1759 | 165 1546 | 1443 4 3 
74 30 "T8360 | 1920 | 1980 | 2 oo — — 1982 1865 1757 1050 1544 | 1442 7 4 
| "1800 | 1860 192 6 | 2467 221 6 | 1980 1755 | 164 2 | 1440 5 
— 00 259 6s | 2339 209 8 | 1865 | 17 1647 | 154 s | 1339] 5 
2 * 2730 2405 2214 197 1754 o | 143 3 4 har 
—o | 3010 | 2868 2 Ir | — 1 1675 RAI. 35 7 
| goo 863 | 272 2590 | 24 2333 } 221 2090 | 197 o | 1750 | 164 1435 8 
. 2 8 08 1360 | 17 64x | 1537 1334 
3005 861 2723 2588 245 2331 | 22 ; 1972 1748 104 511433 9 
9 2 21 56 6 208 18 58 1640153 21332 
or | ates | 27 2535 |_24 8 | 220 $6 | 1970 6 | 2746 1534 | 143 10 
IS 1 | 205 19 "24c4 | 232 20 185 1638 | 153 een. 
; you 856 | 27 $ 2454 6 | 2204 8 1968 1745 1532 | 143 
1 2998 | 285 16 | 2553 52 | 232 202 | 2084 67 | 1354 1636 5 8 | 1329 11 
EA 2712 | 2579 4 234 EIA 4 „ 
29 2849 2377 2320 81963 1739 1527 | 14 14 
| 10 5 207 1849 1631 | 15 1324 
BIEAEAESE: BAR EEE: e 
2 72 | 1 o 1 15 1 
12 172 2984 2840 2703 2568 2439 —. os — 1955 —= 1732 1626 1 1418 — 18 
12 81 01 7 I 1841 624 13 
29 338 | 27 66 243 10 | 2 o | 1 8 | 1417 I 
12 283 698 | 25 4 068 | 1953 $39 | 173 | 151 1316 9 
2979 g { 299 64 2435 2186 | 2 I9c1 | 153 28 | 1622 6 1415 3 20 
13 2977 | 2935 2696 | 25 2433 2308 184 | 2066 _—_ 1838 | 17 1620 | 151 1417 | 1314 
1s |_2974 | 2833 EI. 2182 | 2064 1948 | 2836 | 1727 1 1313] 21 
15 2831 | 269 2559 |] 243 2304 | 2 2062 | 194 1834 | 1725 1513 | 1412 11 22 
72 2692 2429 2180 1946 1617 1410 | 13 
16 227 2828 6 2557 26 2302 8 2061 Wd - <ul 822 1723 1511 = 1309 23 
2 , „ . 1 
I 6 2 685 | 2 = 2298 2057 | 29 1828 | 171 612 | 150 130 2 
2995 $21 | 2 rr 2422 2174 2 I 6 | 1405 
19 6 2 2551 296 o 194 827 | 171 150 26 
— 65 28 19 oy 2548 94 — . — — | 1823 2736 555 1504 | 1403 0 27 
4 2958 18 2678 | 2546 2416 | 2291 arg j nogr | 299 1323 | 1714 1606 4 [ 1301 28 
2 4 a ae Eb 2 
2 2 6 7 047 819] 1 14 129 
— 41 12 | 22 2165 | 204 r | 1819 1603 8 | 1397 
24 2950 | 2 672 | 2540 COT 2285 6 2045 | 193 i817 | 1709 i601 | 149 296 | 21 
25 2808 | 267 | 2533 | 24 283 | 2103 iin 1707 6 | 1395 | 229 2 
8 2609 2408 | 2 2161 | 204 27 | 1 9 Þ 149 1295] 3 
| 26 or 2805 66 2535 2281 8 27056139 14941393 33 
294 2667 2405 2159 1814 814 1293 
a 2943 _ | _ "<q 2403 | 2279 2157 | 2039 __ i812 — — << 4. _ 1291 0 
2941 $ | 2663 2401 | 2277 2155 | 2037 1 | 181011 1594 | 14 1288 1290 1 
6 2 — * a _ 1271 2153 Sy os = 1898 1592 2255 IT: 1288 4 
| 293 265 25 2397 2 2151 2 1918 | IS 6 1591 I 85 1287 
31 2934 2794 2656 25 2395 | 2271 2149 |} 2032 1805; 169 1589 1436 123 1285 38 
32 2931 2792 2654 | 3522 3 | 2269 2030 | 1916 803 | 1694 58 1484 | 1383 283 | 39 
89 2520 239 2147 1914 | 1503 6 1587 82 1382 1 
FM 2929 _ 2652 I 2267 2028 9 1801 1093 1 8 5 14 80 1282 . © 
34 2927 | 2787 8 2518 | 239 2265 | 2145 026 | 1912 1690 5 1481 | x3 f 
9 89 2143 | 2 10 | 1799 1584 |_145 $8 | 1280] 4 
35 2785 ey 2516 23 263 024 19 1689 — 9 137 2 
2924 82 | 2647 1 2387 | 2 2141 | 2 1908 | 1797 1532 | 147 7 | 2738] 4 
36 2922 | 27 2645 | 2514 8 2261 2022 1687 14771137 43 
80 12 | 2384 2139 6 | 1795 1580 1277 
23 2920 —— 2643 — 10 2382 2359 2137 2020 <2. 1794 5 — 1476 4 4 1275 44 
” — 2775 559 2 2380 * 2135 — «<<: 2 J 1577 . 1372 | 1274 = 
29 263 78 225 133 120 1790 1575 1272 4 
2 2773 5 2505 23 253 2 0141 1901 85 1680 oO | 1370 
41 2910 277 2634 | 2503 4 2251 129 2012 199 86 1678 57 1469 130 269 48 
24148 2769 6322501 | 237 2249 |_2 1397 | 27 1677 | 1571 67 | 1367 | 1 3 
9 66 | 263 2372 2010 1785 o | 14 65 | 1267] 4 
43 2905 | 27 2629 | 2499 2127 189 5 1675 | 157 1465 | 1365 66 | 50 
| 44 2764 2370 | 2247 2125 | 2009 893 | 1783 1568 | 14 1363 | 12 
—_— 627 | 2497 $ | 2245 2007 | 159 81 | 1673 66 | 2464 | 1363 | 1 x 
45 : 2762 2027 4 236 2123 1891 17 671 15 62 1264 5 
2901 2625 | 249 2366 | 2243 21 | 2005 : 1779 | 397 1462 | 13 bal 52 
46 2898 | 2760 623 2492 6 2241 | 21 2003 | 1889 1670 | 1565 60 1360 | 12 | 
61] 53 
43 2894 | 2755 3 2488 2 E. 2117 | 2001 1386 | 2775 666 | 1561 | 145 1357 | 1259 
7 9 I 1457 2571 55 
49 2891 | 2753 | 2 2486 | 2359 | 223 2115 | 199 1384 | 2774 664 | 1559 1355 | 125 
2889 | 275 2614 2484 12233 1995 | 1 1770 | 1663 4 | 1354 5 
52 28842746 —— 2430 | 2353 Sang 1 $209 3 39 "7878 1768 16 9 | 2554 ] 745 1350 } 2353 = 
07 2227 8g | 287 65 | 1657 1449 | 1349 
54 2880 | 2741 | 2 - 2349 2105 | 2989 875 | 2765 1551 | 244 71 1249 | _ 
475 2225 87 1873 6 1655 1447 J 134 
3 2739 | 2605 2347 2103 | 19 $ 1703 1549 | 144 | 
2877 26032473 2223 1986 | 1873 61 | 1654 | 154 44 k 
56 $ 2737 2471 } 2345 20 | 2101 1872 | 27 2 43 — 
85 2874 —— — 2409 —— 2218 2099 | 1984 8 39 | 4o | 41 | 4 
5 oO | 27 65 222 — — 
E Le - N 
1 31 — 
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reer 15 82\| 63/0 al] 5s 1 36 | 7 58: | 59 
"Gabe 3. eas ' 3060 


1249 1154 1061 [0969 [0880 | 0792 | 0706 621 8539 0458 1. 0378 | 0300 | 0224 | 0147 


3120, | 31809 | 3240! 3300 3360 | 3420 3480 | 3540 | 


© OO 
x 1248 [17 52 | 1059 | 0968 [878 | 0790 oo 0537 | 0456 | 03757 | 0298 | 0221 0146 — f p 
2 1246 1151 1057 0966 60877 0789 07030619 0536 0459 0375 1297 |] 0220 | 0145 00771 2 
3 1245 1149 | 1056 [0965 | 0875 | 0587 | 0702 | 0617 | 0535 | 0454 | 0374 | 0296 | 0219 0143 | 0069 / 3 
4 1243 | 1148 | 1054 | 0963 | 0874 | 0785 | 0700 | 0615 0533 | 0452 | 0373 | 0294 | 0218 | 0142. | 0068 : 4 
5 1241 | 1146 | 1053 [952 | o872 [0785 529 obrg [| 0532 ©0451 | ©371 | 0293 | 0216 | 0141 | 0067 5 
6 1240 1145 [1051 | ogbo | o871 | 0783 | obg7 | 0613 | 0531 | 0450 | 0370 | 0292 0215 | 0140 | 0066 . 
7 1238 11431050 [095 | o869 | o782 | o695 [0612 [0529 | 0448 0369 | 0291 | 0214 | 0139 | 0064 7 
8 1237 | 1141 | 1048 [0957 [0868 [0780 | o594 | 0610 | 0528 | 0447 0367 | 0289 | 0213 | 0137 | 0064], g 
9 1235 | 1140 | 1047 | og56 | 0865 | 0779 | o6gz | obog | 0526 | 0446 0366 | 0288 | 0211 | 0136 | 0062 9 
10 — 1138 | 1045 | 0954 0865 0777 | 2692 _ o603 0525 1_2444 | 0365 | 0287 | 0210 | 0135 o 10 
[ 3 1232 | 1137 | 1044 | 0953 | 0363 | 0776 | obgo | obos | o524 | 0443 0363 | 0285 | 0209 | 0134 | o06o [71 
12 1230 | 1135 | 1042 | oggr | 0862 | 0774 | obtg | obog | 0522 [0442 | 0362 | 0284 | 0208 0132 | 0058 12 
13 1229 | 1134 | 104T 0950 [860 | 0773 | 0687 | 0603 | 0521 | 0440 | 0361 | 028; | 0206 0131 | 0057 13 
14 1227 | 1132 | 1039 | 0948 | 0859 | 0772 0686 | o6oz | 0520 | 0439 | 0359 | 0282 | 0205 | 0130 | o0g6 14 
15 1225 [113% | 1037 | 0947 | o857 | 0770 585 obor | og18 | 0438 0358 | 0280 | 0204 | 0129 | oogs I5 
| 16 1224 1129 1020 0945 08 56 0769 o6$z 0599 | og17 0436 0357 1] 0279 | 0202 | O127 0053 1 
17 1222 [1127 | 1034 | 0944 | 0855 [0s | 0598 | og16 | 0435 | 0356 | 0298 | 0201 | 0126 0052 | 17 
18 1221 | 1126 [1033 | 0942 | o853 | 0766 | ob80 | 0596 | o514 | 0434 0354 | 0276 | 0200 | o1z5 | oogt | 13 
19 | 1219 | 1124 | 1031 | og4z | o852 | 0764 | 0979 | o5gg | ogr; | 0432 | 0353 0275 | 0199 | 0124 | 0050 | 1g 
20 1217 1123 | 1030 | 0939 _o850_ 0763 0678 ©0594 | 2512 1 0431 | 0352 | 0274 | 0197 | o122 | 00049 20 
3 1216 | 1121 | 1028 | 0938 | 0849 | 0762 | 0676 | 0592 | o510 | 0430 0350 | 0273 | 0196 |] o121 | 0047 | 21 
22 | 1214 | 1119 | 1027 | 0936 | 0347 | 0760 | 0675 | ogg | ogcg | 0428 | 0349 | 0271 | 0195 | 0120 0046 | 22 
23 | 1213 | 7138 | 1025 | 0935 | 0846 | 0759 | 0673 0590 | ©0507 | 0427 | 0348 | 0270 | 0194 | 0119 | 0045 23 
24 1211 | 2116 | 1024 [0933 | 0844 | 0757 | 0672 | o588 | o506 | 0426 0346 | 0269 | 0192 | 0117 | 0044 24 
25 1209 | 1115 | 1022 | 0932 | 0843 | 0756 _0670 o587 | ©505 | ©0424 | 0345 | 0267 | 0191 | 0116 | 0042 25 
26 | 1208 1113 1021 | 0930 0841 | 0754 | 0669 oc85 | ©0503 | 0423 | 0344 | 0266 es 4 O115 | 0041 _ - 
27 1206 | 1112 | 1019 | 0929 | 0840 | 0753 | 0668 | o584 | ogoz | 0422 0342 | 0265 | 0189 | 0114 | 0040 27 
28 1205 | 1110 | 1018 |} 0927 | 0838 | 0751 } 0666 | 0584 | ogor | 0420 | 0341 | 0264 | 0187 | 0112 0039 | 28 
29 1203 \ 1109 J 1016 05926 | 0837 \ 0750 | 0665 0581 0499 | 0419 | 0340 | 0262 | 0186 [0111 0038 29 
39 _|_ 1201 31107 | 1015 | 0924 | 0835 | 0749 | 0663 | o58o | 0498 | 0418 | 0339 | 0261 [0185 2110 | 0036 3 20 
31 | 1200 | 1105 | 1013 0923 | 0834 | 0747 | obez | 0579 | 0497 | 0416 0337 |} 0260 | 0184 | o109 ©0035 31 
| 32 1198 | 1104 | 1012. | o0g2z | 0833 | 0746 | obbi | 0577 | 0495 | 0415 0336 ] 0258 | 0182 [0107 CO34 } 32 
33 1197 | 1102 | 1019 | og29 | o831 | 0744 | 0659 | 0576 | 0494 | 0414 0335 | 0257 | 0181 | 0106 | 0033 33 
34 1195 1101 1008 0918 0830 0743 06 58 0574 | ©0493 | 0412 0333 0256 o180 9105 | 0031 34 
35 1193 | 1099 | 1007 | cgrg | 0528 | 0741 | obg6 | 0573 | 0491 | 0411 0332 | 2255 [| 0179 | 0104 | 0030 | 35 
30 1192 1098 1005 0915 08 27 0740 065 5 0572 | 490 410 083311253 8177 0103 0029 36 
37 1190 | 1099 | 1004 | og14 | 0825 | 0739 | 0654 | 0570 | 0489 | 0408 0329 | 0252 | 0176 | O191 | 0028 37 
38 1189 | 1995 | 1002 | og12 | 0824 | 0737 0652 | 6569 | 0487 | 0407 0328 | 0251 | 0175 | 0109 | 0027 38 
39 1187 1093 1001 o9 11 o822 | 0736 obg1 0568 | 0486 0406 0327 | 0250 | 0174 | Ocgg | oozg ö 39 
40 1186 | 1091 | ©999 | ogog [821 | 0734 | 0649 | 0566 0484 _2404 | 0326 | 0248 | 0172 | oogs | 0024 | 40 
41 1184 | 1cgo | oggs 0908. 0819 | 0733 | 0648 | 0565 | 0483 | 0403 0324 | 0247 | 0171 | oog6 | 0023 | 41 
42 1182 | 1035 [0996 | ogo06 | 0818 | 0731 | 0647 | 0563 | 0482 | 0402 0323 | 9246 | 0170 | o0g5 o 242 
43 1181 | 1037 | 0995 | o:0; | o816 | 0730 | 0645 0562 | 0480 | 0400 | 0322 | 0244 | 0169 | 0094 | 0021 43 
44 1179 | 1085 | 0993 | 0903 | o815 | 5729 0644 05610479 | 0399 | 0320 | 0243 | 0167 | 0093 | 0019 44 
45 1178 | 10:4 | 0992 | ogoz 0814 | 0727 | 0642 055 0478 | ©398 | 0319 | 0242 | 0166 | oog1 | 0018 45 
46 1176 | 1032 | 0990 | ogoo | 0812 | 0726 [0641 o558 | 0476 | 0396 | 0318 | 0241 | 0145 | 0090 | 0077 46 
47 1174 1081 0989 o899 0811 0724 | 0640 08557 | 0475 | 9395 | 0316 | ©0239 | 0163 | 008g | oo6 47 
48 1173 | 1079' | 0987 | o8g9 | o8og | 0723 | 0638 | og55, | 0474 | 0394 0315 | 0238 | 0162 | 0088 | cox5 | 48 
49 1171 | 1073 | og86 [0896 | oB8o8 | 0721 | 0637 0554 | 0472 | 92392 | 0314 | 0237 | ©161 | 0087 | 0013 | 49 
FE. 1170 | 1076 984 03894 806 0720 | 0635 | o552 | 0471 | 0391 | 0314 | 0235 | 0160 | oo85 0012 50 
51 1168 | 1074 | 0983'| 0893 | o$05 | 0719 | 0634 0551 | 0470 | 0390 | 0311 | 0234 | or58 | 0084 | corr | 51 
52 1167 | 1073 | og81 | o8gi | o803 0717 0633 | 0550 | 0468 | 0388 | 0330 | 0233 | o157 o08z | ooo | 52 
53 1165 | 1071 | o980 | o8go | o8oz | 0716 o631 | 0548 | 0467 | 0387 | 0309 | 0232 | o156 | co82 | 0008 53 
54 1163 | 1070 | 0978 | o888 | o8or | 0714 | 0630 | 0547 | 0466 0386 | 0307 | 0230 | o155 | oo8o | 0007 | 54 
55 1162 | 1068 | 0977 0887 0799 | 0713 | 0628 | 0546 |-0464 | 0384 0306 | 0229 | o153 | 0079 | 0006 | 55 


56 1160 | 1067 | 0975 | o88; | 0798 | 6711 | 0627 | o54 | 0463 0383 
| 57 1159 | 1065 | 0974 ][ 0884 0796 | 0710 0626 | 0543 | 0462 | 0382 
| 53 | 1157 | 1064 | 0972 | 0883 | 0795 | 0709 | 0624 | 0541 | 0460 | 0381 

9 1156 | 1062 | 0971 | o881 | 0793 | 0707 0623 | 0540 | 0459 PF 0379 
© 1154 | 1obr | og6g | o88o | 0792 | 0706 0621 | 0539 | 0458 _0378 U 


45 [40] 47 | 48] 49] 5sof[gr| gz] 53 | 54 
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| 3960 | 4980 
9586 9456 
9585 9455 
9584. 9454 
9583 9453 
9582 9452 

9581 E ER} ol 
9579 9450 
9578 9449 
9577 9448 
9576 9447 | 
9575 9446 
9574 9445 
9573 9444 
9572 9443 
9571 9442 
9570 9440 
9569 9439 
9597 9438 
9566 9437 
9555 94.36 
9504 9435 
9563 9434 
9562 9433 
9561 9432 
9550 9431 
9559 9430 
9558 9429 
9557 9428 
9555 9427 
9554 9426 
9553 9425 
955% 9424 
9551 9422 
9559 9421 
9549 9420 
9548 9419 
9547 9418 
9546 9417 
9545 9416 
9544 9415 
9542 9414 
9541 9413 
9412 
; 9411 
9538 | 9410 
9537 9409 
9536 9408 
9535 9407 
9534 9406 
9533 9495 
9532 | 9 9404 
9530 | 94656 | 9402 
9529 | 9465 | 9401 
9528 | 9464 | 9400 
9527 | 9463 | 9399 
9526 | 9462 | 9398 
525 | 9461 | 9397 
9524 | 9460 | 9396 
9523 | 9459 | 9395 
9522 | 9457 | 9394 
321 | 9456 | 9393 
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LOGISTICAL LOGARIT HMS. 
— 5 — . — — — | ; * 
6 %% far 8 [83 6% | 85 [86 % | 88 | 8g |» 
a. 4590 | 4560 4620 4680 3740. | 4800. "4360 | 4920 2 5ogo | c100 Je 5220 $280 5340 EF 
. 9031 | 8973 | 8917 | 8861 8805 | 8751 | $697 | $644 8591 539 8488 | 8437 | 8387 8337 $288 o 
1 | 9030 | $972 | 8916 | 8360 | 3804 | 8750 8696] 86438590 [85388487 | 8436 | 8386 | $336 | 8287 I 
4 =2 9029897718975 0950 8803 | 3749 | $695 | 8642 | 8589 | 8537 | $486 | 8435 | $385 | 8335 | $286 2 
3 | 9025 | 8971 | 8914 | 8858 | 8802 | 87 8694 | 8641 | 8589 | $537 | 8485 | $434 | 3384 | $335 | $286 3 
1 4 | 9oz7 | 8970 8913 | $857 | 8802 | $747 | $693 | $640 | $588 | $536 | 8484 | 8433 | 8383 | $334 | $285 4 
5 | 9026 | 8969 | 8912 | 8856 | 8801 | $746 | 86gz | 8639 | 8587 | 8535 | 3484 | 8433 | 8383 | 8333 | $284 5 
6 90253968 [89118855 8800 | 8745 | 8692 | 8638 | 8586 | 8534 | 8483 | 8432 | 8382 | 8332 | 8283 | -6 | 
7 | 9024 | 8967 | $910 | 8354 9799 8745 | 8692 | $638 | $585 | $533 | 8482 | 8431 | 3381 | $331 | $282 7 
8 90238966 | 890g | 8853 | 87g $744 | 8 $637 | 8584 | $532 | 848x | 8430 | 380 | $330 | $281 $ 
9 | 9922 | 8965 | 8908 | 8852 | 8797 | 8743 | 86 9 8636 | 8583 | 8531 | 8480 | 8429 | 8379 | 8330 | $281 9 
10 | goz1 | $964 | 890% | 8851 | 8796 | 8742 | $68 8635 | 8582 | $530 | 8479 | 8428 8379 8329 | 3280 10 
11 9020 | 8963 | 8906 | 8850 | 8795 | 8741 |. 8687 | 8634 | 8582 | 8530 | 8478 | 8428 | 8378 | 8328 | 8279 fr 
12 9019 | 8962 [8905 | 8849 | 3794 | 8740 | 8686 | 8633 | 858118 529 8477 | 8427 | 38377 | $327 | $278 12 
13 90188961 | $gog $249 $793 | $739 | 8685 | 8632 | 8580 | 8528 | 8477 | $426 | 8376 | $326 | $278 13 
14 9017 | 8960 | 8903 8848 | 8792 | $738 | 8684 | 8631 | 8579 | 8527 | 8476 | 8425 | $375 | 8325 | 8277 14 
15 1 9016 | 8959 | 8903 | 3847 | 8792 | 8737 | 8684 | 8631 | 8578 | 8526 | 8475 | 8424 | 5374 | 8325 | 8276 [135 
16 | gorg | 8958 | 8goz | 8346 | 8791 | 8736 | $683 | 8630 | 8577 | 8525 | 8474 | 8423 | $373 | 8324 | 8275 | 16 
17 | gots | 8957 | 8gor | 3845 | 8790 | 8736 | 8682 | 8629 | 8576 | 8524 | 8473 | 8423 | $373 | 8323 | 8274 | 17 
18 | 9go14 | 8956 | $900 | 3344 £759 8735 [8681] 8628 4 $575 | $524 | 8472 | 8422 $372 | $322 | 8273 18 
19 | 9013 | 8955 $399 8843 | $78 8734 | $680 | 86z7 | 8575 | 8523 | 8472 | $421 | $371 | $322 | $273 19 
20 | goiz | 8954 | 8398 | 8842 | 8787 | 3733 | $679 | 8626 | 8574 | 8522 | 8471 } 8420 8370 8321 | 8272 20 
21 | got | 8953 | 8897 | 8847 | 8786 | 8732 | $678 | 8625 | 8573 | 8521 | $470 | 8419 | $369 | 8320 | 8272 | 21 | 
22' | goto | 8952 | 8896 | 8840 | 8785 | 8731 | g677 | 8624 | 8572 | 8520 | 8469 | 8418 | $368 | 8319 | 8270 | 2: | 
23 90098952 | 8895 | 8839 | 8784 | 8730 | g677 | 8624 | 8571 | 8519 | $468 | 8418 | 8368 | 8318 | 8269 | 2; 
24 90088951 | 8894 | 8338 | 8783 | 8729 | $676 | 8623 | 8570 | 8518 | $467 | 8417 | 8367 | 8317 | 8268 | 24 
25 | 9007 | 8950 | 38893 | 3337 | 8732 | 8728 [8676 | 8622 | 856g | 8518 | $467 | 8416 | 8366 | 8317 | 8268 | 25 
26 | goob | 8949 | 8892 | 8337 | 8781 | 8727 [$674 | 8621 | 8568 | 8517 | 8466 | 8415 | 8365 | 8316 | 8267 26 
27 | goog | 894% | 88gri | 8836 | 8787 | $727 8673 | $620 $568 | 8516 | 8465 | $414 | $364 | $315 | 8266 27 
28 | goog | 8947 | 8890 | 8335 | $780 | 8726 | g672 | 8619 | 8567 | 8515 | 8464 | 8413 , 8363 | 8314 | 8265 | 28 
29 | 9003 | 8946 | 8889 | 8834 | 8779 | 8725 [867 | 8618 | 8566 | 8514 | 8463 | 8413 | 8363 | 8313 | 8265 | 29 
39 | 9gooz | Bgag | 8888 | 8833 | 8778 | 8724 J 86% | 8617 | 8565 | 8513 | 8462 | 8412 _$362 | $312 | 8264 30 
31 | goor | $944 | $888 | 8832 | 8777 \ $723 [TF6 | $617 | $364 | 8513 | $46x [84118361 [8312 | 8263 * 77 
32 | gooo | 8943 | 8887 | 8831 | 8776 | 8722 8668 8610 8563 8512 | $460 | $410 | 8360 | 8311 | 8262 4 
33 | 3999 | 8942 | $886 | 8830 | 8775 | $721 | 8668 | $615 | 8562 | 8511 | 8460 | 8409 8359 | 8310 | 8261 33 
24 | 8998 | 8941 | 5885 | 8829 | 8774 | 8720 | 866, | 8514 | 8561 | 8510 | 8459 | 84c8 8358 | $309 | 8260 34 
35 | 8997 | 8940 | 8884 | 8828 | $773 | 8719 | 8666 | 8613 | $561 | $509 | 8458 | 8408 | 5358 [8308 | 8260 35 
36 | 8996 | $939 | 8883 | 8827 | $772 | 3718 | $66 8612 | $560 | 8508 | 8457 | $407 | 8357 | 8307 | B25 36 
37 | 8995 | 8933 | 8882 | 8326 | $771 | $718 8663 86118559 | $507 | 8456 \ 8406 83568307 8258 37 
| 3% | 8994 | 8937 | $881 | 3325 222 | 8717 | 8663 | 8610 | 8558 | 8506 | 8455 | 8405 | B355 | 8306 | 8257 | 38 
39 | $993 | 8936 | 8380 | 8825 | 8770 | 8716 [8662 | 8610 | $557 | $506 | 8455 [8404 | 8354 | 8305 | 8257 39 
49 89928935 | 8879 8824 8769 | 8715 [8661 | 8609 [8556 | 8505 8454 8403 8353 8304 8256 | 40 
41 | 8992 | 8935 | $878 | 8823 | 8768 | 8714 [Jer $608 | 8556 | 8504 | 8453 | 8403 8353 | 8304 | 8255 | 417 
42 | 8992 | 8934 | 3877 | 8822 | 8767 | 8713 | 8669 | 8607 | 8535 | $503 | 3452 | 8402 | 8352 | $303 | 8254 | 42 
43 | 8990 | 8933 | 3376 | 8821 | 8766 | 8712 8659 | 8606 | 8554 | 8502 8451 | 8401 | 8351 | $302 | 8253 | 43 
44 2980 8932 | 3875 | 8820 | 8765 | 8711 | g658 | 860g | 8553 | 8501 8450 | 8400 8350 [8301 | 8252 | 44 
45 | 3988 | 8931 | 8875 | 8819 | $764 | 8710 | 8657 | 8604 | 8552 | 8501 | 3450 | 8399 | 8350 [830% | 8252 | 45 | 
46 | 8987 | $930 | 8874 | $818 | $76; | 8709 $656 | 8603 | $551 8500 | 3449 | $398 | 8349 | 8299 8251 | 46 
47 | $986 8929 8873 | 8817 | 8762 | $709 $655 | 8603 | $550 | 8499 | 3448 | 3398 | 8348 | 8299 | 8250 | 47 
48 | 8985 | $928 | 8872 | 8816 | $761 | 870 $654 | $602 | $549 | 3498 8447 | 3397 | 8347 $2c$ | 8249 | 48 
49 | 8984 | 8927 | 8871 | 8815 | 8761 | 8707 | 8654 | 8601 | 85,9 | 8497 | 3446 | 3396 | 8346 | 8297 | 8248 | 49 
50 | 8983 | 8926 | 8870 | 8814 | 8760 | $706 [8653 | 8600 | 8548 | 8496 | 5445 | 5395 | B345 | 8296 | 8247 | 50 
5x | 8982 | 8925 | 8869 | 8813 | 8759 | 8705 [$652 | 8599 | 8547 | $495 | $445 | $394 | 8345 9247 
52 | 8981 | 8924 8868 | 8813 | 8758 | 8704 | 8631 | 8598 | 8346 | 8494 | $444 | $393 
53 | 8980 | 8923 | 8867 | 8812 | 8757 | 8703 | 8650 | 8597 | 8545 | $494 | $443 | 3392 
54 8979 8922 | 3866 | 8811 | 8756 | $702 | 8649 | $596 | 8544 | $493 | $442 | $392 
55 | 8998 | 8921 8365 8810 | 8755 | 8702 |.8648 | $596 | $543 | $492 8441 | 8391 
56 | 8977 | 8920 | 8864 | 880g | 8754 8701 | $647 | $595 | $542 | $491 8440 | 8390 
57 | 8976 | 8g19 | 8863 | 8808 | 8753 | 8700 | 8646 | 8594 | 8542 | 8490 | 5449 | 8389 
58 | 8975 | 8918 | 8862 | 8807 | 8752 | $699 | 8645 | 8593 [8548489 | $439 | 8388 
59 -| 8974 | 8918 | 8861 | 8806 | 8732 | $698 | 8645 | $592 | $540 | $489 | $438 | 8388 
60 | 8973 | $917 | $861 | 8805 8751 | 8697 | $644 | $591 | $539 $4538. 8437 8382 
75 1.76 | 77 | 78 | 79 | 8 | #1 82 | 83 | 84 | 85 | 86 
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1 HERE FOLLOWS 
| 7 THE 


Seaman's Ready Computer : 


| BEING AN - 
| IMPROVEMENT in Tabular NAVIGATION. 


Whereby any Perſon underſtanding Adaition, is qualified to keep a 
SHIP's Reckoning at SEA ; in Latitude, Departure, 
and LONGITUDE: 


As by which eaſy TABLE, the Ship's Place, at any Time, may be ſpeedily taken out, 
| (like the SUN's mean Place from Aſtronomical Tables : ) 


= [And all practical Queſtions in NAVIGATION and Plane TRIGONOMETRY are readily 
1 anſwered, without Logarithm- Sines, Tangents, or other artificial Numbers: 


Of which ſee Examples further on. 


By this ſufficiently near Method of travelling at Sea, aſſiſted by Helps contained in this Work, for determining 
the Longitudes from Greenwich, Spheroidical Navigation is exploded, as uſeleſs, 


FOR, as Mr. EMERSON judiciouſly obſerves, at P. vi. Preface to his NAVIGATION, (containing the exac 
Rules and their Demonſtrations on the Principles of ſpherical Navigation) to which Our NavicaTion is ſupplemental. 
It would be an idle Refinement to deduce a Table of meridional Parts from the Spheroid. That it would require all the Paraliel | 
„ of Latitude and Arches of the Meridian to be altered accordingly ; creating an endleſs Deal of Trouble for no real Advare, 
tage. That, if we conſider that no Ship can ſteer true to a Degree, or hardly to a Quarter Point of the Compaſs, nor 
“ can meaſure her Diſtance ſailed by the Log, to any ſuch Degree of ExaQneſs, but that there will alway: be a confiderabl. 
Variation from the preciſe Truth, in Regard to the Ship's Place, for which Reaſon Ge is obliged, as often as poſſible, te 
|©© corre her Latitude and Longitude by Obſervation. Therefore ( he concludes) it would be quite trif\ing to deſcend to ſuct | 
minute Differences as can baue no ſenſible Effet in Practice. That, fince ſuch is the Difference betwixt ſpherical anc 
ſpheroidical Navigation, if we muſt needs wander from the Truth, aue had better do it in a flain and eaß Way than in 4 
10 rigid and difficult one.” 
Mr. EMERSON chen proceeds to lay down his Rule; of ſpherical Navigation (agreeing with or,] as ſhort and] 
plain as poſſible ; © Difincumbering the Seaman of every Thing long and tedious, and giving him as much Satisfation as he 
« aoill ever find, or can wiſh for.” | 
To which may be added. That every Perſon's Experience (having travelled by Sea) will inform him of the Truth 
of the foregoing Aſſertions. And a Perſon we know is perfectly convinced thereof, in three Voyages he made to 
the Ne Indies, and one to Greenland. That the Errors by Lee Way, and miſtaken Courſe, and Diſtance ren by the 
Log, from their various Cauſes (of Hind, Sails et, high Seas, Currents, &fc.) are with Doubt? ard Difficult; 
f- But a ſpheroidical Navigator, having never been a Voyage, if he goes one to keep a Ship's Reckoning, 
will find himſelf involved in greater Errors than thoſe he pretends to correct; ſince there is always much mere 
Difference in Mens Judgments about ſettling the Lee-Hay, Currents, Courſe, and Diſtance, than there is betwixt 
/pherical and ſpheroidical Navigation. | | | 
OUR Hort and eofy Method of computing a Sbip' Way through ihe Ocean, is an Improvement from a Table we have 
lately ſeen at the End of Sherwwin's Mathematical Tables, reviſed by Gardiner; but did not fee till we contrived our 


own Table, Computer No. I. for that Purpoſe (conſtructed fro t . : | 
] Computers No, I. II. are quite a NEW NVENTION. nnn 2s Followy, 
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The ROYAL ASTRONOMER 


The SEAMANs* READY COMPUTER. 
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the natural Cofines and Sines to Radius 10000, 
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USE of the SEAMANs READY COMPUTER. 


20000 


05 
; 
4 
. 
1 


3 
| cular of a right angled 
Angle equal to 66, and 


30000 
2000 3000 
200 300 
20 30 

2 3 


by S. Courſe 4 Point as --*1 
iſt, 


4000 go00 boon 
400 500 600 


ſt. Dif. Lat. S.|Depart. W. 


Againſt 34 Points under 80 | 61.841 50.751 


5 3.868 3-172 


— _ _— — — —_— — 
— — 


Miles 85 | 65.709 53-923 Anſwer. 


Againſt 41 under 100 


EXAMPLE II. 4 Ship having ſailed 116 Miles, on 
la Courſe of 41 Degrees from tht North, eaſterly, requi- 
| red her Difference of Latitude and Departure ? 


Diſt. |[Dif. Lat. N. Dep. E. 
75-47 | 65.61 
10 7.54 | 6.56 
6 4:53 3-94 
Miles 116 | 87.54 76.11 
: Anſwer, 


EXAMPLE III. Required the Baſe and Perpendicu- 
lar of a right angled Triangle, having an acute Angle 
equal to 23%, and its Hypothenuſe equal to 1547 ? 


Hypoth.| Baſe. Perp. 


| Againſt 230 under 1000 


920,5 390.70 


300460, 25 195.37 
49 36,820 15.629 
3 | 2,761 1.172 


Anſwer 1543 


Diſt 


Againſt 66 under 70 


7 


— — 


Anſwer 77 


1420, 3321 602.871 


IV. Required the Baſe and Per pendi- 
plain Triangle, ba ving an atite- 
its Hypothenuſe equal to 77 ? 


Baſe. Perp. 
63.948 28.472 
0.395 2.847 


70.343 | 31.319 


5 


Under or 


The Diſtances ſailed, or Hypothenuſes, at the Top and Bottom of the Table, may fegnify any of the Numbers below. 
40000 50000 6000 700 8 


theſe being Decimall. 


THEREFORE, che Difference of Latitude and Departure, (or Baſe and Perpendicular) anſwera 
Diſtance ſailed (or Hypothenuſe of a ri 


e which land the correſpon- 
dent Dif. of Lat. and Departure, or B 
and Perpend. againſt the Courſe or C., on 
one Side of the Table, to be taken in 
auhole Numbers, Thuſe to the Rig 


ble to the given 
ght angled Triangle) on a given Courſe, or Angle, muſt be taken out by! 
Parts, and added together ; taking out firit for the higheſt Number of Tens, then for next Tens leſs, and ſo down to 
Units ; according to the Numbers of Figures in the Di/ance ſailed, (or Hypothenuſe of a Triangle) to be taken out for. 
PROPOSITION I. To find the Difference of Latitude and Departure from the Courſe and Diſtance given ? Or to find 
| :he Baſe and Perpendicular from an acute Angle and the Hypothenuſe of a Triangle being given ? 
EXAMPLE I. Required the Difference of Latitude and Departure, when a Ship has ſailed 85 Miles, on a S. W. 
; being 3% Points to the Weſtward ? 


But two Decimals to the Right of any who) 
Number will be ſufficient in taking out; exce 


where Accuracy is required, in Trigonometry. | | 


A TABLE hewaing the Angles that every Point of the Compaſs 
makes with the Meridian : For turning Rhumbs, or the 
Courſe, ſteered by the Ship, into Degrees, and the con 


: 
; 


f Points.] D. M. F. 


„ 


ö 


OZ 2 48 45 
Oz | 5 37 30 
8 26 15 
I 


S. by E. 


' 


S. by W.. 


18 3 45 
16 52 30 
19 A 15 
22 30 © 


25 18 45 
28 7 30 
30 56 15 
33 45 © 


F. N. by. 


39 33 45 
39 22 30 
+ | 42 11 15 


: 
! 
' 


Sou. Ji eft | 


b 
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USE of the SEAMANs READY COMPUTER. 


OO OO 


a. 


Departure. 


— ù—— 


1 Day's Reckoning) en the plain Chart, 


and Departure to each Courſe, by the foregoing 


11 


PROPOSITION II. To find the Difference of Latitude and Departure from ſeveral Courſes and Diſtances ſailed; or 
Ie work a Ship's Traverſe; to find the Miles in a Degree of Latitude, or take a Map of an Eſtate, or County ? 


MAKE a Trawer/e - Table, as on the right f 
Hand, and place therein each Courſe and Diſ- 


Courſes, |——— 66A 
tance, Then find the Difference of Latitude AE 


Miles. | North. | South. | Eaft, | I. 


Propoſition, placing them in their proper Co- | N, 85 W. 70 ener | 23) ITY 69.734 

lumns. N : 8. {> dab 27 4 | 31.736 1 19.022 
40 W. F g 3 | 

NOW, the Difference of the Sum, of the 8. 4 E. 4 E — E 69.87 4740 L 994 

Northing and Suthing, will be the whole Diffe- | 6 49% E. | 148]... . | 97.096 oy 7 ö * + » 

rence of Latitude; and the Difference of the N. E. 7 E. Feen, 66.47 . 

IJSum of Eaſting and Hing, will be the whole 4 479 | +++ + 


D flances, will be found as in the adjoining Table, | 
Fs the former Propoſition, | 
Laces, Counties, or large Trac of Land. Mr. Norwood, in the Year 1635, made Uſe of it in determinin 
and York of given Latitudes, by ccœleſtial Obſervation ; and ſo determines, very near the Truth, the Miles in a De- 
'|gree of Latitude. (See bis Seaman's Pradice, fince reprinted for W. Mount and T. Page, en Tower-Hill.) For, he 
'{ meaſuring the ſeveral Diſtances between all the Turnings of the Road, from London to York, as the Road led him, at 


by Trigonometry, the ſeveral Differences of Latitude and Departure“; (aobich is done at Sight by our Eaſy Computer) 


land alſo Dillance of thoſe Meridians. And conſequently the Miles in a Degree of Latitude, by Proportion of the 
{Miles in the Degrees, Difference of Latitude, by Obſervation. If which Bearings and Diſtances were again taken 


IPalar Circle. 


| 
{(though conſiſting of never ſo many) they may be reduced to a ſmall Number, for the firſt Plan or Cloſing. And the 


A M.2L — 22 
„ — 


Ithe reſulting Out line or Plan, will be as near the Truth as poſſible. 


60.658 [262.851 [215.417 [142.750 

| 6#P 5; 60.658 [142.750 
EXAMPLE. The Difference of Latitude and 

Departure of a Sh p ſailing ſeveral Courſes and 


— — 
Dif. Lat. 202.193 | 72.667 [ Depart. 
Miles. Miles. ; 


CA EE 


The above PROPOSITION finds the Miles in a Degree of Latitude, and is extenſively uſeful in ſurveying 


the 


Difference of Latitude (according to the Method in the foregoing Traverſe-Table) between the Parallels of London 


the ſame Time he obſerved the ſeveral Bearings betwixt thoſe Turnings, by his Circumferentor, he then determined, 


and thence he determined the Diſtance, or Miles, Difference of Latitude, between the Parallels of Lonaox and York, 


ard meaſured, more correctly, according to the laſt improved Methods of Surveying, there is no Doubt, but that the 
Diftance between the Parallels of Londen and York (on fo large an Arc of the Meridian) might be determined with 
as much Accuracy, as that Diffance (meaſured by the French) was determined between the two Parallels near the 


In ſurveying Counties (or even Eſtates) by the Bearings and Diſtances of their Circuits, the Uſe of the Neel 
{not always keeping Parallel with itſelf ) is not to be truſted to; but the ſeveral Bearings and Diſtances muſt be taken 
and meaſured by the correcter Methods known. And, in plotting the Survey of a County, by Circuit Station Lines, 


like Method ſhould be purſued in plotting the intermediate Circuit Stations betwixt each two plotted Stations in the 
{firſt Plan, and ſo on; whereby every Circuit Station will be more correctly placed than by any other Method; and. 


At every Bearing taken, each Diſtance between the ſeveral Circuit-Stations, may be meaſured in Chains, of 100 
Feet, or by any other Meaſure, to be inſerted in a Station or Traverſe-Table, as above) correſpondent to which, the 

everal Differences of Latitude and Departure, or Northings and Southings, and Eaſtings and Weſtings, will be found 
in the ſame Meaſure, taken out of the ready Computer, for plotting each Station, and the whole Tract of Land. 


* 


L. REMARK... Toe Meridioral Diftance, and 


_— 
—_ 
2 1 


N , (of Eafting and Weſting) are manifef different. In ſailing towards the Pole, the 
Departure is the greater, becauſe of the nearer and nearer Approach | Lo Meridians croſs'd over by #4 ſame Courſe, for one Time. But in ſailirg 


towards the Equator the Departure is leſs than the. meridional Diſtance ; becauſe the Meridians croſs'd over by the ſame Courſe, for one Time, 


Lena Diſtances of two Places, for the Parallel departed from and for that arrived in. The Longitude is invariable, betzween any two Places, © 
arallels, and different from. the Meridional Diftance and oy ant The Meridional Diſtance is different in different Parallels ; andthe Departure is 
ny the fame, for a fingle Courſe, between two Parallels ; becauſe many different Courſes (in long Runs) will have many manifeſt Differences in the 
ridional. 'Diſtance, on which the Sum of the ſeveral Departures This makes no Error between ſhort Parallels of Latitude, (from Day to 


——— ——_—_———— 


| 


Þilt, Dif. Latitude, Departure, | 


Fgrow wider, or recede more and more from one another: The Departure being of a middle Quantity (eſpecially on one Courſe) betwween the Meri-| 


—— — 1 — — _ 
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USE of the SE AM A N's COMPUTE R. 


32 0 990 


"FF : 


„ 


Departure to 
mans READ 


| 


| 


equired. 


893 


7740 
6702 
10380 
10053 


327 


PROPOSITION 111. 
em the Difference of Latitude and Departure given? 


RULE I. Find the given Difference of Latitude and 


South weſterly, as before. 


— * — — wm. 


To find the Courſe and Diftance, 


"| 


ether, in ſome of the Columns of the Sea- 


COMPUTER Number I, or find the 
neareſt Numbers to them, ang even therewith, on the Side 
of the Page, is found the Courſe; and the Driftance is 
found at the Top or Bottom of the Page, in the Column 
of given Latitude and Departure, 


EXAMPLE. To find the Courſe and Diftance anſwering 
to 500 Miles Difference of Latitude Southerly, and 388 
Mil. Departure Weſterly ? 

In the Column 80090 you will find 699 
ference of Latitude, and 387.85 Miles 

neareſt Numbers to thoſe given, even with which fabular 
Numbers you find the Courſe S. 290 weſterly; and, at the 
Top of the Column of the given 
you find 800 (taking an equal Number of Figures) the 
Diſtance correſpondent, required. 


RULE II. If the given Difference of Latitude and 
Departure cannot be found together or in near Numbers, 
you muſt divide the /e/s by the greater Number (Difference 
of Latitude by Departure, or Departure by Difference 
Jof Latitude, according as which happens to be the great- 
er) and aſcertaining a few Figures in the-Quotient, find 
the neareſ Number anſwering thereto, in the Column un 
der 10000, of COMPUTER Number II.  fullowing, 
which, in all Caſes, you will readily find, without Stop, 
or Difficulty, by caſting the Eye along the Column) and 
even with the faid Quotient-Figures ſtands the C:ur/e, on 
the Side; and the Diſtance is found by taking it out 
of the ſaid Ready Computer Number II. anſwerable to the 
{given Difference of Latitude. 


70 Miles Dif- 
Dipantire, the 


titude and Departure, 


But, UNIVERSALLY. Required the Courſe and 


Diftance anſwerable to gyi Miles, 'Difference of Latitude, 
(South; and 1117 Miles Departure, eafterly ? 


— 1117997 LOSS oY which Quote is immediately found 


againſt 49 Column 10000, in the 
Seaman's Computer, Number II. fol- 


lowiug ; which is the re 
South-caſterly, 


quired Courſe, 


EXAMPLE. In the former Jeflance, 700) 388,554 
which Quote is immediately found againſt 299, the Courſe 
And againſt which Courſe, 
under 700, Difference of Latitude, (in the Column 75000) 
will be found 800,45 or 800 Miles for the Difazce, 


| 


88 


going Example, by the Seaman's Computer, Number II. 


former, but by a different Computer, Number III. fol- 


—— — 
— 
— 


(> WHEN (of the Difference of Latitude and De- 

parture) the Departure is the greater, the Courſe is above 

458 but when the Difference of Latitude is the greater, the 
Courſe is leſs than 45. N 


NOW, by the Seaman's Ready Computer, Number II. 
| following, always take out for the greater, 


Courſe 8. Depart. E. |Diſtance. Hence, alſo the 
{ Againſt 49*JUnderiooo | 1325,0 two Legs of a plane 
or 41 100 | 132.50 | right. angled Tri- 
10 13,250 | angle being given, 

7 9,275 { the acute Angles 

— —— and Hypothenuſe 

| Miles 1117 | 1480,025 | may be found in 
Anſwer. } the ſame Manner. 


N. B. When the greater Side (either Latitude or Depar- 
ture) and an Angle is given (or the Courſe) the leſs Side 
(Departure or Latitude) and al/o the Hypothenuſe (or Diſ- 
tance run) may be found by Computer, Number II. But 
the leſs Side and an Angle being given, the REST cannot be 
found but by Computer, Number III. following. 


— PROPOSITION IV. Having the greater of either 
Difference of Latitude or Departure, and alſo the Courſe 
given, to find the leſs of either, of Difference of Latitude or 
Departure, and alſo Diſtance ſailed. | 

This Propoſition is univerſally anſwered as in the fore-! 


_— 


EXAMPLE II. Courſe under 459 (viz. N. 369 weſter- 


ly). and Difference of Latitude 349 Miles, to find the De- | 
parture and Diflance ſailed ? | 


Courſe. |Dif. Lat. N.|Depart. W. Diſtance. 
Againſt 36* Under zoo | 217.96 | 370.82 
| 49 | 29.002 | 49.443 

9 6.539 | 11.125 FT 


—Q . 
* 


Miles 349 | 253-561 | 431.388 
| Anſwer. 

Hence, the 4% Side and Hypothenuſe, of any right- 
angled plane Triangle, are found in the ſame Manner, 
from having an acute Angle, and a greater Side, or Leg 
given. | 


PROPOSITION V. Having the leſi of either thel 
Difference of Latitude or Departure, and alſo the Courſe given 
to find the greater 4 either the Difference of Latitude or De-| 
parture, and alſo the Diftance ſailed ? 

This Propaſition is ſolved in all Reſpects exactly like the 


FY7 


| 


lowing, by taking out the greater LEG and Diſtance to the 
leſs LEG and the given Courſe, inſtead of leſs LEG and 


Computer, Number II. 


Diſtance to the greater LEG, and given Courſe, by| 


- — — 


The. 
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7 | A 
| | T he 1 8 ; Ready COMPU TER. Nö. II. A New Trmprovement. © 
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132 37 2893 11.615 10.6164] 13.2931] 11.9434] 14-9548[]53 und in the ſaid Column againſt 40 
38 3580 11.3699 [[ 1.2395] 12.9942 11.5195] 74-6184|} 52 the Courſe required. 
Fü on oY rn mad i 2gt] igorailetl.. | 22 
n — $525; 17 0343 it; 97480] 12.6106 I} 19-290; 1428742 Now, with the given Courſe ard 
3 40% 33447 0.290] | 4:49 = eo x Ranks 3 Diſtance as above find the Departure, 
3805261 10. 9202 . . . | 
I [ll > le, 20.4604 $8849] 17-0552} 99955 | _23-4503]f48] by the ſame Computer Number 1. 
5 235 10.4235 l $8266] 11.9126 99300 | 13.416044 | 
be | 20-2640 857389] 11.7302 90513 13-1905 47 Courſe. 0 3 Depart. 
72487 ene, 82842] 11-5265N] 93198 122276000 Againſt 40% Under 45222 
Den — 65855 44 2.571 
Dep, . Diſt e De. . IE 5 f — 
— ͤ— — — ů — 1 "Ya " ; or 
Courſe, — Re * — H Miles De Jae . j 
date; Den Dit. Latitude, Courſe above 489. b leg 
| | —_— — — — — äq 
. —— 


| find the Difference of Latitude by the ſame Computer 
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— — — — — q «=. A — . 
| PROPOSITION VII. TF> find the Courſe and Difference | : N. B. If the Complement of middle Latitude is not 
/ Latitude, from the Diſiance and Departure given 1 in whole Degrees, but in Degrees and odd Minutes, you 


. muſt find the Longitude for the Complement of middle 

Exanple. The Diſtance being 84 Miles, and the De- | Latitude a Degree leſs, and greater than the Complement 
parture 54 Miles, to find the Courſe and Difference I given; adding a proportional Part of the Difference 
of Latitude: | of thoſe Longitudes for the odd Minutes to the Longi-' 
1 Firſt for the Courſe, RULE. Divide the leſs by the || tude for the leſs Degree or Complement of middle Lati- 


| 10600 of the Computer Number I, even with which on | Lat, will be ſufficient. 


the Side ſtands the Courſe. | 
PROPOSITION VIII. To f the continual Courſe 


Thus, 84)54(,643 nearly; which Quete is found in the | 
ſaid Column non 40%, the Courſe required. betewern tabo Places, and their Diſtance on that Courſe, em 


Now, with the given Coarſe, and Diſtance, as above, || the Latitudes and Longitudes of theſe Places being given ? 


Number I. | RULE. Find (by Computer Number T.) the Departure 
Courſe.| Diſt. Dif. Lat. | anſwering a Diſtance, equal to the Minutes Difference 
Againſt 40% Under 80 | 61.284 of Longitude given ; then by the Difference of Latitude 
Ft 4 | 3-064 given, and the Departure juſt now found, find the Courſe 
— | and Diſſauce by PROPOSITION III. 
Miles 84 | 64.348 Dif. Lat. required. | 


EXAMPLE. The Lizard lies in Latitude 490 50 N. 


eater Number, and ſeek. the Decimal Quotient (of a- tude, and you will have the Difference of Longitude, | 
[bout 3 Figures) in the Column of Departure under required. But the Long. to the nearef whole Deg. of Mid. 


PROPOSITION VIII. To find the Difference of Lon- || and 4 45' W. 22 from Greenzich ; Cape Finifter 
gitude from the middle Latitude and Departure being given? | in the Latitude of 435 10' and 9 457 W. Longitude 
| | from Greenwich; Required the conftant Courſe, and 

be Complement of middle Latitude muſt be taken as | Diſtance thereon, between the Lizard and Cape Fi- 
the Courſe, and the Diſtance anſwerable to the given Depar- || nifter ? | 


ture on that Courſe will Le the Difference of Longitude. 8 ence, the Dif. of Latitude is 6* 40/ or 400 Minutes. 

| RULE. With the given Departure, at the Top or Dif. of Longitude 5 o W. or 300 Mi- 
Bottom of the Computer, „ if the Comple- [nutes, 
ment of pzidgMe Latitude than 45, but Number Middle Latitude 46 30. ; 
III. if than 45% take out the Þiſtance, againſt Complement 43 30 


the Courſe (equal to the Complement of middle Lati- 
tude) on the Side thereof; and you will have the Diffe- By Computer Number I. 


rence of Longitude, required. Courſe. Diſt.] Depart, 

| Againſt 439 [Under 300 204.60 | 
EXAMPLE I. Our Ship being Yeſterday at Noon in Againſt 44 300] 208.40 

Latitude 37 5' N. and this Day at Noon in Latitude 

thereof 52%) our Departure 51 Miles Weſterly, required our Half 1.9 + | 

Difference of Longitude ? ' : 


Courſe 43 zo!“ Depart, 206.5 Miles. 
Dep. 206.5 
—-=,c016; which Quote, in Com, 


By Computer Number IT. the Complement of middle 
Latitude being above 45, wiz. 529. | 
Courſe. Depart. Diſt, 
j Againſt 52% [Under 70 W. 88.831 
| or 38 | x j 1.269 


— 


3855 N. (the middle Latitude being 380, and Complement Dif. 3.80 


Dif. Lat. 400 
puter II. ſtands, in Column 10000, againſt 27 Courſe 
S. weſterly. | 

By Computer, Number III. 
Courle.| Dep. W. { Diſt, | Dif. Lat, 
EXAMPLE II. Our Ship being Yeſterday at Noon in || Againſt 270 Under 2co| 440.54 | 392.52 
| Latitude 46 of N. and this Day at Noon in 470 51/ N, 6] 13.21 11.77 | i 
| (the middle Latitude being 470, and Complement thereof 439) | | a 
Lu- Departure eaſterly, 112 Miles, required the Difference Miles 206| 453-75 404.29 
of Lengitude ? 2 required, 

By Computer Number III. the Complement of middle * Here it is o/ervab/e that the Difference of Latitude 


| | Miles 71 | 90. 100 Diff. Long. req. 


Latitude being under 45*, viz. 430. comes out agreeing (ſo far as the Nearneſs of the Courſe 
| Courſe. | Dep. E. Diſt. | is nk. the given Difference of Latitude; @ Proof 
Againſt 43 [Under 100 | 146,63 | of the Truth of the foregoing Operation. 
or 47 10 16,263 | And thus all Caſes relating to conducting a Ship over 
* [ 2,932 the Ocean are readily anſwered by the Seamar's Computer 
. | ; only: being an entire New, eaſy, and practical METHOD 
Miles 112 | 165,825 Dif, Long. req. || of NAVIGATION. 
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WITH Regard to the foregoing (VIIIth.) Propoſition, the conſtant or continued-Courſe fteered by the Ship betwixt 
two Places, muſt be carefully d:/ingui/ed from the direct Bearing of one of thoſe Places from the other. 


For any Courſe, on the Surface of a Globe, making the ſame conftant Angle with the ſeveral Meridians, croſſed 
over by the Ship's Way, is a ſpira/ Track (of the Logarithmic Kind) which being continued on will terminate in that 
Pole of the Earth towards which the Ship's Courſe is directed: Except when the two Places lie under the ſame Meridian, 


oy North and South, or on the Eęuinoctial directly Eaft and Welt of each other, on the Arch of a great 
ircle, | 1 x 


i 4 The dirt Bearing of any Place from another (generally miſunderſtood for the continued or conſtant Courſe all the 
— 14 Way betwixt thoſe Places) is the Angle of Peſition on the Arch of a great Circle, or nearly ſuch, that one Place, on 
| the convex Surface of the Globe, directly bears from the other, ' | 


The cenſtant Courſe that a Ship ſteers betwixt any two Places on the convex Surface, being on a /piral Line, or 


nearly ſo, (as before obſerved) is in a contrary Direction ſailing back, to what it was in failing forward betwixt thoſe 
Places, 138 | 


The dire Bearing on the Arch of a great Circle marks the neareſt Diſtance betwixt any two Places, on the globular 
Convexity ; but this Bearing is continually variable all the Way. | 


The continually variable Angles in r 
as is eaſily ſhewn by the Rules of Spherical 
obvious Truth. 


back are not contrary to thoſe in ſailing forward, betwixt thoſe Places: 


rigonometry. This has been propoſed as a Paradox, by ſome, though an 


THEREFORE this great Circle Sailing, in keeping ſo many different Courſes, as muſt be kept in ſailing over the 
neareft Diftance betwixt any two Places on the Convexity, is hardly practicable, (eſpecially when thoſe Places lie very 
remote from each other) becauſe there is not only the Difficulty to overcome, in-computing all the Variety of Courſes 


{neceſſary to be ſteered, but the Difficulty of putting them in Practice againſt all Impediments or Accidents what- 
| ſoever, of Winds and Weather, that may conſpire to prevent it. | 


Nor can e/lptical Sailing, by the Arch of an Ellipſis on the Ellipſoid, or flatted Globe next the Poles, be better put 


in Practice, for ſailing the neareſ Diſlance betwixt any two Places, on Account of the like Obſtacles, that may prevent 
chat Kind of Sailing taking ſo complicated an Effect. 


— — 


Therefore practical or ſpiral Sailing, or that which has long been in Uſe, and lately improved, according to ſome 
conſtant Courſe and Diſtance run on that Courſe, or other 7 hings given for finding the Requifites, as near the Truth as 


poſſible, is here laid down and exemplified, in all the Variety of Caſes that can happen, for the Purpoſe of the 
Practical Navigator. 


After we have conſidered, from our own Experience, (in ſeveral Voyages at Sea) the many Impediments to putting 
the true Theory of Navigatien in Practice, with all the Advantages to Geography, from the late Diſcoveries made 
of the true Figure and — of the Earth as a Spheroid, (by the Meaſure of a Degree of the Earth's Meridian 
in Peru and Lapland) we would no Ways depreciate thoſe Experiments, as lately publiſhed by Mr. Marlin, 


in his Felio Work, (intitled NEW PRINCIPLES of GEOGRAPHY and NAVIGATION) ſo far as they have 
re Uſe and Advantage. 


— RT 


— p Ar p Y . — - 
4 Ez P24 1 2 — 2 * bo 2 
— <z — — — - — PAM 3 
— — 7 6 
- — ——e— — — 3 1 — - — 


— > 
* — * 


- — * 
— 

——— 
— 
— — 
m 


And as that AUTHOR ſays with Regard to the Theory it/elf, The beſt Way of ſetting Fa/hood and Error 
. © in a proper Light, is to compare and confront them with Truth,” (the Truth of the ſpheroidal Theory being admitted, 
1% however falſe the Spheroid given) ſo in Regard to putting ſuch Theory into Prafice with its ſuperior Advantages to Mer- 


5 
cator's and other Sailing, heretofore in Uſe, will beſt appear by comparing Examples, computed according to ſphe- . 
roidal and other Methods of Navigation. 


„ 


— 
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The Error arifing from the Diſfauce (meaſured by the Log) and Cour/e (ſteered by the Compaſi) being ſo doubt - $38 
{fully aſcertained, will be always of far greater Concern to the Truth of a Ship's Reckoning than the Difference be-| [RE 
tween ſpherical and ſþheroidal Navigation. —— Till which Courſe and Diſance can be more correctly aſcertained, the | 
ſmaller Correction in Theory will have (as we apprehend) but a very ſmall Uſe in the Nearneſi of Practice. Ard all the 


Correction that can be expected of Advantage muſt chiefly ariſe from a corre? Ob/ervation of the Sun, or other cœleſtial 
Bodies, for aſcertaining the true Latuude and Longitude of the Ship. 


_ 


| See all Mr. Martin's Examples of Spheroidal Sailing following, anſwered by our Seaman's Computer, (without Scale, 
| Compaſles, Chart, or Canon) and compared with the Anſwers by Mercator": Sailing. 


—4 * n 


ö 
ar ex. ang 


| 


— — 
» ag ca . \ 
N N 8 4 


Pe * 
— * 
8 


O 

— 

7 
9 


G . ER - 7 2 es. 
FD en 
a —— "ag | 


Te LE”. Hy. 8 - a N 5 | 1 | 
dend NAVIGATOR. | 283 


„„ , 
230 — — 
3 


„ 


. 


hs De... A... 


OUR NEW METHOD of Computation - (without Scale, Compaſſes, 
Chart, 6 Canon) exemplified in Anſers to the Five CASES 
"of SAILING, as propoſed by Mr. MARTIN in his New 
PalNcipLESs of NAvIGaATION, according to failing by the Sr HEROID; 
confronted and compared with the Axs wERS to thoſe Cas Es, accord- 
ing to MERCATOR-SAILING, by the SPHERE. With REMARKS 
and INFERENCES drawn on theſe different ME THODS| 
of SAILING. Cart, | 


1 ASE. To find the Courſe and Diſſance run, from the Differenca of Latitude and Longitude, given ? 


* „ 


| Example. A Ship fails from a Port in Latitude 38, and arrives at another port in Latitude 5, and finds her 
I Digerence of Longitude to be 43% required from thence her Courſe and Diſfance ſailed? _ if 


By Tables, P. 290, 298, By Computer No. III. | 
5 Spheroidal. Spherical. 1 CourſeDif. Lat.] Diſt. run. 
Latitude. } Mer. Parts. | Mer. Parts. NOW, againſt 50 | 1000 1555,72 
'] Under 38% 2452 2468 goo | 1400,15 
| $ lc $00; | ee i | 8 | 124,46 
Dif. 33% 215 S286... By Mercator . 1980 3080, 33 
= 1980 Mer. Di Lat.] Mer. Dif. Lat. | By Spheroidal Sahiing . . 30751, from below. 


| 


— 


| | | J 9 Diff. in ſailing 33 Dif. Lat. 
EY p 4 [whereas a ſmall Error in the Courſe will cauſe a vaſtly greater Diff. in the Difance, 
| Dif. Longitude 43 = 2580 . k 


* „ 
a Sh 


Firſt, — =,8 349, againſt which, under Col. 10000 Computer No. II. tp 
2580 ſtands zo 8/ the Courſe ; (the Dif. Longitude being (according to eroidal Sailing. 
more than the Dif. Latitude.) 


F 3 | 
= ,8402 . . Againſt which'under Col. 10000 ſame Compu- Faccording to Mercator-Sailing. ſ 
ter, ſtandy 499 58, or nearly 50% Courſe. 


4 
. 
. 
o 
1 


2168 


9 25 80 


71 This CASE is ng reduced to one of plain Sailing, the Courſe and Difference of Latitude given to find the Diſtance] 
run 1 F * 
'F | Lat. Length of Arcs. Fe. 1 5 By Computer No, III. 
| | By Table P. 294. 38] 2266/,35 '|* Courſe.|Dif. Lat. | Diſtance run, 
2 „ 297 „70 | L Againſt 50 | 1000 | 1555,72 

bf — —— | 900 1400, 15 

| 33® | 1968/59 true Dif, Lat. by the 60 93.34 
| | [ /pheraidal Figure of the Earth. I 9 14,00 


N 5 
f 

* 

* 


; Fo 1 1969 | 3063,21 
According to Mr. Martin's Navigation, p. 52. The Courſe being 50*.8' , . . 1968,6]| 3071. 
LOIN: Tr! 2 — | — [8 only, 


4 ; 46-1; : 14 81 * Dif. 7, » Or about 
it Wo 2 no Ship can ſteer to 8“, or nearer than to 19, in her Courſe; therefore 198 COMPUTERS 
I | ele ED or * Degree of Courſe, are ſufficiently exact for the prattical Purpoſe of Navigation, according to 
1 ain, . 8 e, Mercator, or Spheroidal Sailing. For the Error in the Ship's Reckoning, occaſioned by the 
Courſe, and Diſtance run, that cannot be kept or determined to Exa&ne/s, or hardly to a Nearugſi, will akvays be con- 
* /iderably greater than the Error or Difference, ariſing from the DIFFERENT METHODS of SAILING, whether| 
* by OR 1 0 FO TEN oo Bhs | K. An N 
W h at unleſs /zprovement can be made in keeping the Cokr/e, and meaſuring the Di/ance run 
: af a roar] SING than has been hitherto pradticable, or EOS by pax Brand, the = — 

ſpher avigalion. will- be ſo far an idle Refinement, tas obferved by Mr; Zmer/or in the Preface to his N aviga-| 
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tion) that it will be a /-454/e/5 and vain Attempt. For, ſince the Cennſe ſteered, and Difance ron, by the Ship, are 
ä precarious, and largely different {more or 4% from Truth, the Correction of the 4/5 Error, from the 

ifference between the ſpherical and true Figure of the Earth, will be of no g pay. 4 to the Ship's Reckoning, for 
long Runs, ſince the larger Error, from the Courſe and Diſtance failed, will be as often ed thereby as di. 
miniſhed. For which Reaſon this ſmall Correction may ſometimes prove an Ignis fatunt, in long Runs, inftead of a 
= to guide the Mariner. Beſides a Ship's Reckoning, kept from Day to Day, by Mercator, or Spheroidal Sailing, 
will have an inſignificant or inſenſible Difference in Practice; fince the Difference of meridional Parts, of both Kinds, 
for a Sort Run, are nearly the ſame. 


| 


aſtronomical Obſervation, or in ſome Method, to determine thereby the Longitude, as well as Latitude, of the Ship; to 


be applied with the common Methods of Navigation in Practice. 


But, we have given the meridional Parts of the Earth as a Spheroid, in a Table following, confronted with anotber 
Table of the meridional Parts of the Earth as a Sphere, for the Navigator Curiofity and Satisfaction. Who may there. 
by make Trial of either, and their Difference, in computing the Ship's Place, as we have here exemplified, or put in 
Practice, for his Uſe, in lng Runs ; which ſeldom or never happen in PRACTICAL NAVIGATION, 


| Therefore Mr. Murdoch, and Mr. Martin after him, having exemplified "TIF (or . Navigation, in Jon 


Runs, by Caſes never happening in Practice, have thereby concealed the IN 
(except to Geography ) as much as poſſible. | 


II. CASE. To find the Difference of LONGITUDE and DISTANCE ſailed from the Difference of LATITUDE 
and COURSE given | | 


TILITY OF THAT DOCTRINI 


to find the Difference of Longitude and Diftance failed ? 


By Tables, P. 289, 290. By Computer No. II. 
| Spheroidal. | Spherical. | Mer. Dif. Dif. Long 
Lat. Mer. Parts. Mer. Parts. Courſe.] Lat. for Depart. 
| Under 25* | 1539 | 1550 Againſt 43% | 3000 | 2797,50 
30 | 1875 | 1888 400 | 373,01 | According to 
| 1 Fe 10 9,32 { the Spheroid, 
Dif. Lat. Sum 552 | 3414 3432 : 4 4 3»73 
= 3300 | | * — * 
| | — Gi 88 | 3414 3183,56) 
| 4 IS 53% 4 Dif. Langituaz, 


i 
Buy Mr. Martin's Navigation, P. 53, . . . 31841 = 53% 4, 


Length of Arcs. By our Computer, No. II. 
By Tab. P. 294. 25% 1489,79 Againſt 43 3000 2797. 50 
a 30 [1788,26 400 373,01 | According to 
— — | 30 | 27,97 Uthe Sphere, or 
55®] 3278/,05 true Dif. Lat. 8 | 7,46 { Mercator- 
by the ſpheroidal Figure — ] Sailing, 
of the Earth. | 3438 | 3205,94 


l = 53% 26' Dif. Long. 


Now, To find the Diflance run from the true Difference of Latitude 3278“, or from the common Difference 3 300“ given; 


b 


Thergfore, all Improvement of real Advantage in Navigation chiefly conſiſts in Correction of the Ship's Place, by 


— 


Example. A Ship ſails from a Place in 250 North Latitude to another in 30® of South Latitude, upon a Courſe of 43%, | 


| 


a plain: ſailing Caſe. 
By Computer, Number II. | 
| Courſe. Dif. Lat.] Diſt, | Dif. Lat.] Diſt; 
Againſt 430 3000 | 4102,00 Or, Againſt 43o | 3000 | 4102,00 
I! 200 273,46 300 | 410,20 ; 
| » 2 9597t * : | 
8 10,94 3300 | 45 12, 20 Diſtance run by com. Mesbod. 
| + — | 4482,11 by Spheroid, 
| £3 „ NI | 4482,11 Dift. run by - 5 4 1 
By Mr. tin s Naviga- But 307, if. Diſt, in ſailing 55% 
RR ———— — — bo * — — n — — — — comes 
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III. CASE. To fied the Difference of LONGITUDE and the COURSE, from the Difference of LATITUDE. and 


Example. A Ship ſailed from the Latitude 25 North, to Latitude 30* South, and her Diſtance ſailed meaſured 
4482,1 Miles, as in the foregoing Example, to find the Courſe and Difference of Longitude ? 
ow 3278 Miles Dif. Lat. 
ras 4482,1 Diſt. run 
Spheroid Sphere 
Meridional Dif. Long. 3414, or 3438, found before. 
By Computer, No. III. 


= 7313, and ſtands in Computer, No. I. in Col. 10000, againſt 430 Courſe, req. 


Spheroidal { Dif. Long. | Spherical | Dif. Long. 
Courſe. Mer. Parts.] for Dep: g Courſe. Mer. — for Dep. 

Againſt 43” | 3000 2797.5 Againſt 43% | 3000 2797.50 

| 400 373.01 According to | 400 37 3-01 

io | 9.325 | Spheroi 30 27.97 

| 4 3-730 ailing, 8 7.46 

414 | 3183-565 | b | 3438 | 3205-94 J 
By Mr. Martin's Nav. Þ. 54.3184. 1 = 53* 4 Dif. Long. as before, = 53* 26 Dif. Long. 3 
— | ore. 
Diff. 


owing to the ſpheroidal meridional Parts, 
being taken 3414, inſtead of 3414,66. 7 


IV. CASE. To find the Difference of LATITUDE and DISTANCE run, from the COURSE and Difference 
o LONGITUDE, given? | 


Example, A Ship ſails from a Port in Latitude g 1 15, ſteering a Courſe of 35 30/ with the Meridian, till ſhe 
finds her Difference of Longitude 28300 = 1710 Miles, to find her Difference of Latitude and Diſtance run ? 


By Computer, Number III. 


—_—_— 


4 Dif. Long. I Spheroid. | Spheric 
Courſe. for Dep. |Mer. Parts. 1 Lat. Mer. Parts. Mer. Parts. 
35 30% 100 | 1402, 2 ow, 51 150 3572,5 | 35925 
700 981,58 ubtract ] 2397,8 1 2397, 8 
10 14,02 * - — 
7 8 111747 119447 a : 
| 1710 2397,80 Mer. Parts of Lat. arrived in.. =19* 21' [= 19 31“ Latitude required. 


Mer. Parts of | Martin's Navigation, P. 54. ; + . 19+ 21 | Same, | 
Dif. of Lat. N 4 


N. B. If Merid. Parts ef the Dif. How ſmall the Difference by 1 and Merca- 
of Lat. are greater than the Mer. Parts tor-Sailing, in 31 54' or 31 44 if. Latitude. 
of the Lat. given, you muſt deduct the | 
Aber from the former, the Remaind- 
er will anſwer to the Lat, on the con- 
trary Side of the Equator, 


If the Latitude had been 220 40“ (inſtead of 510 15/) . 
Spheroid. Meridional Parts = 13879  ; 7; . Spheric, Meridional Parts = 1397 


2398 2398 

Anſwering to Latitude 160 b Lat. 16% 25 8. 1c0ol Dif, 
22 40 22 40 | 
Dif, Lat. . . 39 24 Spheroidal Sailing. Dif. Lat. 39 7 Spherical Sailing. 


N How ſmall the Difference, only 177, Refinement, in ſailing betwixt fo diftant a Parallel: and therefore what 
will be the Odds betwixt ſpheroidal and Mercator Sailing for — 7 g | 


— 


11 — 


| 286 Th ROYAL AST RONOME R 
- 4 Ir — — 8 — 


SPHERICAL and SPHEROIDAL NAVIGATION compared. 


2 — — 2 —_— i 


—__ 


NOW" to find the Diſtance ſailed from the Courſe and Difference of Latitude given; being a Caſe of plain. 

$ /; ? Fa. 4 

286 . Lat. Lergch Arcs) bs Mr. Martin ?favigation the ( Egregious Error! | | 

By Tab. P. 294. 51% 15 | 3059-81 \ Arcs are erroncoafly given, au 2999.85 Confronted with Truth 
19 21 1152.91. ] flow ......... « 1271.2 on the Lift. 


I I 6. O | 11728 6 - 1 
| = 6 +" about ey” © which Author has taken out for 506 15 ; inſtead 5 51 15/ 
| 21 20 Fes for 219 21 
By b T Number II. By ſame Computer, Number II. 
Courſe. [ Dif. Lat.] Diſt. Courſe.|Dif. Lat.] Diſt. 
Againſt 35 3o'} 1000 | 1228.42 Or, Againſt 35 3o' | 1000 f 1228.42 
goo | 1105.58 | goo | Hog.cs > 
Y 7 8.59 | 10 12.28 
| | | l 91 _ 
| 1907 | 2342.59 Diſt, run. > 4 : 2 
By Mr. Martin's Nav. P. 55. 2123. 1914 J 235 ½19 


219. 5 4 Error of Mr. Martin's Navigation. | 
V. CASE. To find the Difference of LATITUDE and Difference of LONGITUDE from the Courſe and Dilanc: 


run, being given ? 


tt THIS is the moſt frequent and uſeful Caſe occurring in Navigation, though conſidered and introduced laſ 


1 lof all by the Author of New Principle of Geography and Navigation, whoſe Queſtions are propoſed all along (like the 
„* Reverend Mr. Murdoch's, the original Proprietor of this new Improvement) quite ont of Þrafice, or ſuch as never 
4 1 occur in practical Sailing. — So that if Queſtions in this zew Method, had been propoſed to work Traverſes, or a Shy 
1 daily Reckoning, as is the chief Buſineſs of Navigators, (iaſead of working thouſand Mile Runs) the IDLE REFINE. 
” . [MENT gf this nexv Navigation (obſerved by ſo able a Judge as Mr. EMERSON) would appear obwious to the meanelt 
6 Capacity in Science. And no other Advantage can ariſe from conſidering the Earth as a Spheroid but to Geograph, 


Map-making, and ſmall Correction of caleſtial Obſervation : The Advantage thereof to Navigation plainly appearing 
* Ito be none. Therefore, in Imitation of Mr. Emerſen, whoſe Judgment and Methed in all he writes Is 
* exemplary, we have given ſuperior Place to the meridional Parts of the SPHERE, as being very ſufficient for all the 
| Purpoſes of practical Navigation: at the ſame Time they correſpond with the charming Elegance and correct Solulin 
of all Queſtions of Spherical NAVIGATION, by the Logarithm-Tangents of the half Complements of Latitude, 
| as demonſtrated and exemplified by the late famous Dr. HALLEY, in Bil Tranſat. Number 219, 


Example to the foregoing Caſe. A Ship runs 4482,1 Miles upon a Conte of 43 from the Meridian, Southward, from 
a Port lying in Latitude 25% N. to determine from thence her Difference of Latitude and Longitude ? ' 


FIRST for -the Difference of Latitude, by Computer Number I. 
Courſe.] Diſt. - | Dif. Lat. J : 


Againſt. 439 | 4000 | 2925.4 N 


400 292.54 ; ; 
. \ Being a Caſe of PLAIN. 
| 2 1.46 | SAILING. vs 
1 07 | ; 14 


Ho 4482.1 3277.98 Dif. Lat. 
By Mr. Martin's Navigation, P. 55... 3278. Dif. Lat. according to his new Principles of Navigation. 


. -Dedudt the Length of the Arc 2 0, JI Or 278/ 
by Tab, P. 294. s; . 9469.79 1 — —— 


Remaining Arc on other Side of * 1788.21 | 15 1778 = 29 380 
| Equator = 30” . . . . 1 {0s 
| +25 


— 


| "9 
3 Dif, Lat, . . 55% required. Or === = 54% 38, Dif. Lat. auithout Refinement. 


— 


i 
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and NAVIGATOR. 
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SPHERICAL and SPHEROIDAL NAVIGATION compared, 


II 
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. 


- NOW vo find the Difference of Longitude, from the Oburſe 43% and Difference of Latitude 55% (or 54 38“) Being 


| 


[ Spheroid, | Spheric. By Computer, Number II. 
Lat. Mer. Parts. | Mer, Parts, | | Mer. D. [Dif. Lon, 
By Tab, P. 289, 290.] 25® N. 1539 1550 Courſe.] Lat. | for Dep. | According 
30 8. 1875 1888 Againſt 439 | 3000 | 2797.50 | to ſpheroidal | 
| 400 373.01 (Sailing = | 
Sum 55 3414 3438 . 19 9.32 { 53* 4 Lon- 
D. Lat, Mer. D. Lat.] Mer. D. Lat.] 4 3.73 | gitude re- 
quired, 
3414 | 3183.56 | 
Mr. Martin's Navigation, P. 55. . . . 3184. 
| Spheric., )  [Merid. Dif. Long. | Merid. [D. Long. | 
Lat. Mer. Parts | Courſe.|D. Lat.] for Dep. Courſe. |Dif. Lat. | for Dep. 
By Tab.j25*® N. | 1550 43* | 3000 | 2797.50 439 | 3000 | 2797.50 | According 
P. 289 29 38 S.|. 1853 400 | 373.01 400 373-01 to | 
—n— — 10 9.32 30 | 27.97 { Mercator 
Sum |54 38 | 3413 3 |- 259 8 7.46 Sailing. 
| 182.62 | 3438 | 3205.94 
How near this Anſwer 4 53 37 to the} [253% 280 Dif, Long. reqd. 
{refined Anſwer in Mr. Martin's Navigation, and yet this Nearne/s * | 
1 found by meridional Parts of the Sphere. 


{qually ſerve for all the METHODS OF 


| rence betaueen plain and Mercator, or even ſpheroidal, Sailing, is in two fimilar plain Triangles : the plain: ſailing Triangle 


| called Departure; and the Mercator triangular Leg, oppoſite to the ſame Courſe, meaſuring the Longitude, in the Equator, 


Navigation of the Sphere. 


FROM auhat is exemplified in the foregoing Pages, it may be obſerved, that our COMPUTERS, No, I. II. III. - 
AVIGATION. And that when Longitude is concerned, the meridional 
Difference of Latitude muſt be uſed inſtead of common Difference of Latitude, uſed in Caſes of Plain Sailing. The only Diffe-. 


being contained in the Mercator: ſailing Triangle. The plain: ſailing triangular Leg, oppoſite to the Courſe, meaſuring what is 


or on the contrary Side thereef, to the firſt Place of given Latitude, ſailed from. 


FOR Satisfaction of the Proportion of the Lines on the convex-Surface of the Earth, as a Sphere, uſed in the 
different Methods of Navigation, and alſo the Properties of plain and ſpherical Triangles, fee further on, | 


We have alſo ſhewn, further on, the Error of Mr, B. Martin's METHOD, in his New Principles of Geography and 
Navigation, of finding the Dimenſions of the Earth as an ob/ate Spheroid, who makes Uſe of an incorrect Radius of Cur- 
vature (for ſolving thoſe ſeveral Problems) determined by ſuppoſing the Earth a correct Sphere, and then draws his 
Concluſions relating to the Properties of the /pheroidal Form of the 3 We have ſhewn the Inſufficiency of his 
Method by ſeveral Examples confronted with the Reſult of M. Maupertuis* (coinciding with Don Juan's) Method| 
of determining the Ratio of the Earth's Diameters, from the Meaſure of a Degree of f atitude on the elliptic Meri. 
dian, at different and remote Places ; in Lapland, France, and the at Equator. 


Upon the whole of which it appears, that the Spheroid followed by B. Martin's New Chart, according to Mauper- 
\tuis and Murdoch, is twice as much from the true Spheroid as that is from the Sphere. So that if Don Juan's Spheroid 
(of Diameters 266 to 265) is true, Murdoch's or Martin's Chart-Navigation are doubly erroneous compared with the 


Hence it follows that Mr. B. Martin has depreciated Mr. EMERSON's Judgment and Spherical Navigation, without 
Reaſon, or anſwering Mr. E's Reaſons given. Who, with as much Reaſon, might depreciate the Giles, Spectacles, 
Vifion-Glaſſes, and Mathematical Inſtruments not ſold by Himſelf, while he boaſts the Invention or Improvement” of his 
own. Yet we are informed that Senex's Globes were firſt ſold to Ferguſon and then to Him. And that Globes, Spectacles, 


Viſion-Glaſſes, and Mathematical In ts fold by Mr. : 
thoſe ſold by B. Martin. iruments fold by Mr. Cole, Cuff, and others in Fleerftreet, are really as perfect as 


+ x 


* — 


MERIDIONAL 


; F Te ROYAL ASTRONOMER 


SS: "—"MERIDIONAL FARTI on Mercator e une, correſponding with the Earth's Convex Gurface of a Sphere, 
| Degrees of LATITUDE, _ 7 


— 6 — . — — 


gy 09 10 20 49 49 5⁰ 69 | 70 _ $9 | 9⁰ 100 | | 21 | 129 | 230 
o | Go | 120 | 1% | 240 J | 361 | 421 | 481 | 542 | wy - | 735 733 | 
2 
| 423 | 483 | $544 ba! wn 5 3 oy 
548 | 6og | 670 | 731 | 793 
429 | 490 550 611 672 733 795 
| 471 492 552 | 613 674 735 797 


m 1 | 7. 132 [ 192 | 252 | 312 | 373 | 433 | 494 | 554 | 615 | 676 | 737 | 799 
14 — 74 | 134 194 | 254 | 31 375 | 435 | 496 | 556 | 617 | 678 | 740 | 3or 
= 196 | 256 32 377 | 437 | 498 | 538 | 619 | 680 | 742 | 803 

13 18 78 | 138 | x98 | 2538 | 313 | 379 | 439 | 5% | 560 | 621 | 682 | 744 80 5 
746 | $807 

22 22 82 142 202 262 322 383 443 504 564 625 686 [748 809 
627 | 688 | 750 | 8 

26 2 86 | 146 | 206 | 26 326 | 387 | 447 | 508 | 568 | 629 | 690 | 752 | 813 
28 28 88 | 148 | 208 | 268 | 328 | 389 | 449 | 510 | 570 | 631 692 | 754 | $15 


——w—_—_— 


- 
—_— 


* 
+ 
9 
So 
+ 
— 
+ 
+> 
ta 
0 
+> 
0 
ov 
wa 
* 
+ 
3 
09 
Wu 
> 
un 
E 


| 39 [ | go 1 |21o | 270 | 330 | 30x | 45s | 512 | 573 | 633 | 69s | 756 | 87 
| * | 3» | gn | 153 | a2 | a73 | $32 | 393 | 453 | Si4 | 575 | Ons 697 | 758 | 820 
34 | 34 | 94 | 154 1214 1274+ | 334 | 395 | 455 g16 | 577 | 638 | 699 | 7bo | 822 
36 | 36 | 96 | 156 | 216 | 276 | 336 | 397 | 457 | $18 | 579 | 64o e | 762 | 8:4 

| 38 | 38 | 98 | 158 | 218 | 278 | 338 | 399 | 459 | 520 | 581 | 64z | 703 | 764 | 82 


j_a2 [x00 [ito | 22> | 280 | 340 | 4or f qbr | 522 | 583 | bay | 705 | 756 | 828 
42 | 102 | 262 | 222 | 282 342 | 403 | 463 524 | 585 646 707 768 | $30 
| 44 | 9 | *%s [944-1] 3s ] $64 þ 005 | 9s | g2% 1 07 1.48 top 1 97e | oem 
286 | 346 | 497 | 467 | 528 | 539 | 650 | 711 | 772 | 334 
48 | 108 | 268 | 228 | 283 | 348 | 459 | 469 | 530 | 591 652 | 713 774 | $36 
go | 110 | 170 | 230 | 299 | 350 [471 | 471 | 532 | 593 | 654 | 715 | 776 | 
52 112 172 | 232 | 292 | 352 | 413 | 473 534 | 595 | 656 717 778 | 840 
54 | 114 | 174 | 234 | 294 | 354 | 415 | 475 336 | 597 | 658 | 719 | 78: | 842 
56 | 116 | 175 | 236 | 296 | 356 | 417 J 477 538 {| 599 | 660 | 721 783 | 844 
58 118 178 | 238 298 358 |] 419 | 479 540 01 662 723 785 846 
50 | 120 | 180 | 240 | 300 | 361 421 | 48t | 542 | 603 664 |] 725 1787 | 848 
MERIDIONAL PARTS on a CHART, correſponding with the Earth's Convex Surface of a Spheroid. Diameter: 266 to 265. 
: Degrees of LATITUDE. 
00 10 20 "of 4® * 6⁰ 2 | g9 11 120 149 
o | bo | 219 | 179 | 238 | 298 | 358 | 418 | 478 | 538 | 599 | 659 | 720 | 781 
2 62 | 121 181 | 240 | 300 | 360 | 420 | 48 540 | 6ox | 661 | 722 | 783 
4 64 | 123 [183 | 242 302 | 362 | 422 | 482 542 | 603 | 663 | 724 | 785 
6 | 66 | 125 | 185 244 [3% | 3 424 | 4% | 544 | 60s | 665 | 726 | 757 
8 | 30 
2 


366 | 426 | 486 | 546 | 607 | 667 | 728 789 


10 | 70 | 129 | 189 448 | 308 368 | 428 | 488 548 609 | 659 | 730 | 791 
12 72 131 {| 191 | 250 | 310 | 370 430 | 4go | 550 | 611 7 | 732 | 793 
14 | 74 | 133 | 193 | 252 | 312 | 372 432 | 492 | 552 | 613 | 673 | 734 | 795 
16 | 75 | 135 | 195 | 254 | 314 | 374 | 434 | 4 554 615 | 675 | 736 | 797 
28 | 77 | 137 | 197 | 256 | 316 | 376 | 436 | 49 556 | 617 | 677 | 738 | 799 
20 | 79 | 139 | 199 | 258 | 318 | 398 | 438 | 498 | 558 | 619 | 679 | 740 | #or 
22 81 | 142 | 202 | 260 | 320 | 380 440 | 500 | 560 621 | 681 | 742 | $03 
24 83 | 143 | 203 | 262 | 322 | 382 | 442 | 5oz | 562- | 623 | 683 | 744 | 805 
26 85 | 145 | 205 264 | 324 | 3 444 | 504 564 | 625 | 685 | 746 | $07 
28 87 147 207 266 326 3 446 506 566 627 687 | 748 | 80g 
20 8g | 149 | 209 263 | 328 | 388 | 448 | 508 | 568 | 629 | 689 | 750 | 812 
32 gi | 152 | 210 | 270 | 330 | 390 | 450 | 510 570 631 | 692 | 752 | $14 
34 | 93 | 153 | 212 | 272 ] 332 | 392 | 452 
36 | 95 | 155 | 214 | 274 | 334 | 394 | 454 | 514 | 574 | 635 | 696 | 756 | 818 
38 | 97 | 257 | 236 | 276 | 336 | 396 | 456 | 516 | 576 | 637 | 698 | 759 | 820 
49 | 99 | 159 | 218 | 278 | 338 | 398 | 458 | 518 | 578 | 639 | 700 76 
42 101 101 220 | 280 349 400 | 460 | 520 580 641 702 763 | 824 
44 | 103 | 163 | 222 | 282 342 | 402 | 462 | 522 582 643 | 704 | 765 | 826 
46 | 205 | 165 | 224 -| 284 | 344 | 404 | 464 | 52 584 | 645 | 706 | 767 | 828 
48 | 107 | 167 | 226 | 286 | 346 406 | 466 | 52 586 | 647 | 798 | 769 | 830 
co | 109 | 169 | 228 | 288 3438 | 408 | 468 | 528 588 649 | 710 | 771 | 832 
$2 111 171 230 290 | 359 {| 410 470 530 590 651 712 773 834 
54 | 54 | 2x3 | 2173 | 232 | 292 | 352 | 412 | 472 | 532 592 | 653 | 714 | 775 | 836 
56 | 115 | 275 | 234 | 294 | 3 414 | 474 | 534 | 595 | 655 | 716 | 777 | 838 
58 | x17 | x77 | 239 | 296 | 356 | 416 | 476 | 536 | 597 | 657 | 718 | 779 | 840 
60 119 179 238 298 |} 358 418 478 538 890 6 59 720 781 842 


OG 
Or Log. Radius Minus Log. Tangent of half the by 791 5,7 


will give the Meridian Parts for the Sphere Product = 4527,364 or 4527 Meridional Parts required. 


A 5 and NjA'V.I'G'A TOR. 289 


4 ; | — — — — > with the No - of here. V 
2 — "MERIDIONAL PA on Mercator s CRAN T, ing with the Earth's Convex Surface of a Spt 
__ 3 - * | — 
1 D "7JT"T 180 7, 190 203 17 | 220 | 239 | 249 1} 259 | 269 | 279 | a$® | 29% a 
« = F n I b 1 . N 
* I 1419 | 1484 | 1550 | 1616 | 1684 | 1751 | 1820 | © 
J—o | gie | 973 | 7935 | 1098 161 | 1225 —_ — p 1488 — 1619 | 1686 | 1753 | 1822 | 2 
| 32 975 | 1037 | 3200 |: 126 AKE 138 14881 1621 | 1688 | 1756 | 1824 4 
| T7 92 977 1039 | 1102 |' 11 1229 1293 | [13 1423 1 —— 454 — 2 ne 8 
6 917 979 | 1041 % || 2268 os — 1362 | — * * — 1692 | 1760 | 1828 8 
| 17 | 12 
8 [932 | 333 J 1236 [12300 | 1364 | 1429 | 1495 | 1561 | 1638 | 1695 | 1762 | 1831 | 20 
| 10 9 r 117 1238 [1302 | 1367 | 1431 | 1497 | 1563 | 1630 | 1697 | 1765 | 1833 | 12 
12 | 923 + os. 22546 & ws 72 1240 || 1304 1369 | 1434 | 1499 | 1565 | 1632 | 1699 | 1767 | 1835 | 14 
14 925 987 | 1050 3 1306 | 1371 | 2436 | 2501 | 1568 | 1634 | 1701 | 1769 | 1838 | 16 
a 927 93g — 20 w_ » $42 — 1373 1438 | 1504 | 1570 | 1636 | 1704 | 1771 1840 18 
* 8 3 —2 1119 | 1183 | 1246 | 2321 1237S_ 1440 1505 1572 _1639 | 1706 | 1774 | 1842 20 
; 6 | ro58 | 1122 | 1185 | 1248 | 1313 | 1377 | 1442 | 1508 | 1574 | 1641 | 1708 | 1776 1845 
22 | 933 ** — 11231187 | 2252 | 2315 [4379 | 1445 | 1510 | 1576 | 1643 | 1710 1778 1847 
24 | 935 * 1062 | 1125 | 1189 |. 1253 | 1317 | 2382 | 1447 | 1512 1579 1645 | 1713 | 1781 | 1849 
26 | 937 1064 | 1128 | 1192 | 1255 | 13279 | 1384 | 1449 | 1515 | 1581 | 1648 | 2715 | 178; | 1851 
28 939 _ 1067 | 1130 | 1193 | 1257 | 1321 | 1386 | 1451 | 1517 1583 | 1650 | 1717 [1785 | 1854 
——= 1006 | 1069 | 11432 | 1195. | 1259 | 232 1388 | 145 1519 | 1585 | 1652 | 1719 | 2787 _— 
32 | 944 1181 1197 — 132 1390 | 145 1521 | 1587 | 1654 | 1722 | 1790 | 185 
34 4 | 100 g : 6 $ |, 1392 | 1458 | 1523 | 1590 | 1657 | 1724 | 1792 | 1861 
6 $ | 1010 | 1073 | 1136 | 1200 | 12 3320 139 45 8 1786 
3984 1012 | 1075 | 1138 | 1202 | 2266 | 2330 [ 1395 | 1460 | 1526 | 1592 | 1659 | 1726 | 1794 | 1863 
10 * 1014 | 1077 | 1140 | 1204 | 1268 | 1332 [ 1397 | 2462 | 1528 | 1594 | 1661 | 1728 | 1797 | 1865 
| 49 | al J EDT ET: 1279 | 1434 |. 1399 | 1464 | 1530 | 1596 | 1663 | 1731 | 1799 | 1868 | 42 
— — 1018 | 1081 | 1144 | 12c8 | 1272 | 1336 |, 1401 | 1466 | 1532 | * — 1733 * 8 2 
2% ( eee 
| 1085 | 11 1212 | 127 3 1 
1 = — 108 1125 1214. | 3278 | 1343 | 1498 | 1473 | 1539 | 1605 | 1672 | 1740 | 1808 25 50 
_= | $10 | 1879 | $52 
10 11 1216 | 2281 | 1345 | 1410 | 1475 | 1541 | 16c7 | 1674 | 1742] 1 7 
. 3e | 1025 | 1092 | 2133 | nag | 21333 | 2347 | 1412 1677 | 1543 | 1610 | 1677 | 1744 | 1812 . 2 
| 1285 | 1349 | 1414 | 1450 | 1545 1979 
$6 | 1 99S {2038/1 JOng | 33SF 7 hom $ 6 | 1482 | 1548 | 2614 | 1681 | 1749 | 1817 | 1886 58 
1096 | 11 1223 | 1297 | 1351 | 141 4 54 F 
85 — * | — 5 1225 | 2289 | 1354 ] 1419 4.7 84 | 15c0 L 1616 1684 17<1!r | 1820 | 1888 | 60 
| — MERIDIONAL PARTS on a CHAR 7, —— with 77 DR Surface ot a 5p: eroid. Diameters 266 to — 
c 9 - - 91 5 & 0 9 0 28 200 / 
7" 159 ( 16? [279] 18? | ng? | 20% | 219} na2 fozgo ce 24% | 259 | 260 1 279 | +4 TUBES! M 
EOS — — 
© g04 | 966 | 1028 | 1090 | 1153 | 1216 | 1280 | 1344 | 1408 | 147 1539 | 1605 "gs 1739 "07 = 
2 9 968 | 1030 | 1092 | 1155 | 1218 | 1282 | 1346 | 1411 | 147 1541 | 1607 | 1674 | 1741 | 180g 2 
4 | 908 970 1032) 1094 | 1157 1 1220 | 1284 1/1348 | 1413 | 1478 | 1543 | 1610] 1676 | 1743 | 1811 | 
10 1096 | 11 1223 | 1286 [1350 | 2415 | 2480 | 1546 | 1612 | 1678 | 1746 | 1814 6 
b 910 972 34 | 209 29 3 þ 6 68 8 $36 8 
$ 912 974 | 1036 1099 | 1161 | 1225, | 1288 [1353 1417 1482 | 1548 | 1614] 1 1 174 . 
eee. 
12 916 978 | 1c4o | 1103 | 1166 | 1229 | 1293 | 1357 | 1421 | 1487 1552 | 1618 | 1685 1753 1821 I2 
14 g13 | 980 1042 | 1105 | 1168 | 1231 | 1295 | 1359 | 1424 | 1439 | 1554 | 1621] 1687 | 175; | 1823 14 
16 g20 | 9821044 | 1107 | 1170 | 1233 | 1297 [1361 | 1426 | 1491 | 1557 | 1623 | 1690 | 1957 | 1825 16 
18 922 | 984 | 1046 | 1109 | 1172 | 1235 | 1299 | 1363 | 1428 | 1493 | 1559 | 1625 | 1692 | 1759 | 1827 18 
20 924 | 986 | 1048 | 1111 | 1174 | 1237 | 1301 1365 | 1430 | 1495 | 1561 | 1627 | 1694 | 1762 | 1830 20 
22 926 988 | 1051 | 1113 | 1176 | 1240 1303 | 1368 [1432 J 1497 | 1563 * 2 — "op 22 
24 928 9901053 | 1115 | 1178 | 1242 | 1305 | 1370 | 1434 | 1500 | 1565 | 1632 | 169g 7 1834 24 
26 930 | 992 1055 | 1117 | 1180 | 1244 130 1372 | 1437 1502 | 1568 | 1634 | 1701 | 1768 1830 26 
28 933 995 | 1057 | 1119 | 1182 | 1246 | 1310 1374 1439 I594 |] 1570 1636 | 1703 | 1771 1839 28 
* 935 |__997 | 1059 | 1122 | 1185 1248 | 1312 | 1376 | 2441 | 1506 | 1572 | 1638 | 1705 | 1773 | 1841 30 
32 937 | 999 1061 | 21 1187 | 1250 | 1314 1378 |] 1443 | 2508 | 1574 | 1641 | 1705 | 1775 | 1843 32 
34 | 939 | 1001 | 1063 | 1126 | 1189 | 1252 | 2316 | 1380 | 1445 | 1512 | 1576 | 1643 | 1510 | 1777 | 1846 | 34 
36 941 | 1003 | 106; | 1128 | 1191 i254 | 1318S | 2383 | 1447 | 1513 | 1579 | 1645 | 1512 | 1780 | 1848 36 
38 943 | 1905 | 1067 130 | 1193 | 1257 | 1320 f 1385 | 1450 1575 15811 2947 | 1714 1782 18 50 38 
40 945 | 10C7 | 106g 1132 | 1195 | 1259 | 1323 | 1387 | 1452 1517 | 1583 | 1640 | 1717 . 18 52 40 
42 947 | 1009 | 107r | 1134 | 1197 | 1261 | 1325 [1389 | 1454 | 1519 358;-| i652 | 1719 | 1786 | 1855 42 
44 949 | 1011 | 1073 | 1136 | 1199 | 1263 | 1327 | 1391 \ 1456 | 1522 1587 | 2654 | 1721 | 1789 | 1857 4 
1 46 951 | 1013 | 1076 | 1138 | 1201 [1265 | 1329 139 1458 | 1524 | 1590 | 1656 | 1723 | 1791 | 1859 46 
48 953 | 1015 | 1078 | 1140 | 1204 | 2267 1331 | 139 14 1526 | 1592 | 1658 | 1725 | 1793 | 1862 48 
he 955 [1017 | 1080 | 1143 | 1206 | 1269 1333 1398 | 1463 | 1528 | 2594 | 1661 | 1728 | 1796 | 1864 $0 
1 52 957 | 1019 | 1082 | n145 | nc$ | 1271 | 133 1400 | 1465 | 1530 | 1596 | 1663 | 1730 | 1798 | 1866 52 
1 959 | 1021 | 1084 | 1147 | 1210 | 2274 | 133 1402 | 1467 | 1532 | 1598 | 1665 | 1732 | 18co | 1869 54 
\ 56 o61 | 1924 | 1086 | 1149 | 1212 | 1276 | 1340. 1494 | 1469 | 1535 | 00 1667 | 1734 | 1802 | 1871 56 
58 93 1026 | 1088 | 1151 | 1214 | 1278 | 1342 | 2406 | 1471 | 1537 | 1603 | 1670 | 1737 | 1805 | 1893 | 58 
6o 966 1028 | 1090 1153 | 1216 | 1280 1 1344 | 1408 | 1473 | 1539 | 1605 | 1672 | 1739 | 1807 | 1875 60 
ConSTRUCTION, For te Merid: Parts 25 tbe Spheroid. Rur z. Multiply the natural Sine 07 the Latitude (to Radius 1) by th: 
Focal Diſtance from the Center of the Ellipfis, in Parts of x, the Semi-Tranſverſe, and the Produ# will be the natural Sine of an Axe. The 
f Logarithm Tangent of the Half Complement of which Ane to 90®, being multiplied by the Praduct of the ſaid Fecal Diftarce and conflarye 
Number 7915,7, the LasT Pxopuct will be the Difference leſs between the Meridional Parts of the Sphere and Sphervid for the ſame Latitude. 
ExAMPLE. To find the Meridional Parts of the ob e Sphereid, or flatted Sphere, for Latitude 699 3 the Semi-Diameter of the Equator te the 
Semi- Diameter of the Axis being as 266 to 265, | 
5 Product | Comp. ) Half ) Log. Cotang. Conf. No. Foc. Diſt. '} $ph, Merid. Parts } 4537 
Sine 60*=,086602 54 $==j07502378 $4® 18/8 542 o 17 „oga6a4 1 by 7015,7 & 0866 P f > da 
. 8 f 4 5 320241 by 7015,7 3 — 
| >< byFoc. Diſ. 086 3 3 Nat. Sine. == 22,37 Dit. Merid. Parts. } Merid, Parts required 407 
— à2ᷣ— —— — | 
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1 
5 


LLL 

10 | 2888 | 19458 | 2028 | 2100 | 2172 | 2244 | 2318 | 2393 [2468] 2545 [2622 [ 2702 2782 4 286; || 2946 o | 
2 1891 boo 2031 | 2102 | 2174 | 2247 | 2320 2395 12471" | 2547" || 2625'| 2704 | 2784 | 2866 | 2949, 2 
' #4 || 2393] 1963 | 2033 | 2104 | 22176 | 2249 | 2323 | 2398'f 2473'| |2550' | 2628'} 2707 | 2787 | 2869 || 2951 | 4 
6 1595 1965 | 2045 | 2107 | 2179 | 2252: | 2325 | 2400i] 276 [2553 | 2630 | 2710 | 2790 2871 2953 6 
8 118981967 [293 2109 | 2181 | 2254 | 2328 | 2403] 2478" 2555 | 2633 | 2712 | 2792 | 2874 | 2956 8 
10 | 1900 | 1970 | 2040 | 2111 | 2183 | 2256 | 2330 | 2405 | 2481: |j2558: || 2636 | 2715 | 2795 | 2877 | 2959] 10 
12 | 1902 | 1972 | 2042 | 2114 | 2186 | 2259 | 2333 | 2408 2453 2560 | 2638 | 2717 | 2798 |] 2880 | 2962 12 
14 | 1904 | 1974 | 2045 | 2116 | 2188 | 22br | 2335 [2410 J 2486 [2563 | 2641 | 2720 | 2801 | 2882 | 2965'] 1, 
116 | 1907 | 1977 2047 | 2119 | 2191 2264 | 233 2413 | 24%9 | 2566 | 2644 | 2724 | 2803 | 288 2968 | 16 
18 | 1909 | 1979 | 2050} 2121 | 2194 | 2266 | 2340 | 241 2491 |) 2568 [ 2646 | 2725 | 2806 | 2888 | 2971, | 18 
| _20 | 1931} 1981 | 2052 | 2123 | 2196 | 2269 | 2343 | 2418'} 2494 | 2571 | 2649 | 2728 | 2809 | 2890 | 2974 | 20 
22 | 1914 | 1984 | 2054 | 2126 | 2198 | 2275r | 2345 2420 2496 | 2579 || 2651 | 2731 | 2811 | 2893 | 2976 22 
24 1916 | 1986 | 2057 | 2128 | 2200 | 2274 [2348 | 2423 |, 2499 | 257 2654 | 2733 | 2814 | 2896 | 2979 24 
26 |. 1918], 1998 | 2059 } 2132 | 2203 | 2276 | 2350 | 2425 [2501 | 2578 | 2657 | 2736 | 2817 | 2899 | 2982 | 26 
28 | 1921'| 2991 | 2061 | 2133 | 2205 | 2258 | 2353 | 2428' |, 2504 | 2581 | 2659 | 2739 | 2820 | 2902 298 5 28 
30 | 1923 | 1993 | 2064 | 2135 | 2208 | 2281 | 2355 | 2430 | 2506 2534 2662 | 2741 | 2822 | 2904 | 292 30 
32 192 1995 | 2066 | 2138 [2210 2283 | 2358 | 2433 [2509 2586 | 2665 | 2744 | 282 2907 | 2990 32 
1 119 1998 | 206g | 2140 | 2213 2286 | 2360 | 243 2512 | 2589 | 2667 | 2747 | 2928 | 2910 | 2993 34 
|] 1930 | 2000 [.2071 | 2143 | 2215 | 2288 | 2363 | 2438 |, 2514 | 2591 | 2670 | 2749 | 2830 | 2913 | 2996 36 
38 || 2932 | 2002 [2073 || 2145 | 2217 | 2291 2308 2440 } 2517 | 2594 | 26773 | 2752 2033 291 2999 38 
40 1935 | 2005 20% [21472220 2293 | 236 2443 | 2519 | 2597 | 2675 | 2755 [283 291 3002 40 
'h 42 1937 | 2007 | 2078 |} 2150 | 2222 |] 2296 | 2370 | 2445 | 25122 | 2599 | 2678 | 2753 | 2839 | 2921 | 300g 42 

| 44 } 2939 | 2009 | 2oto f 2152 | 2225 | 2298 | 2373 | 2448 | 2524 | 2602 | 2680 | 2760 | 2841 | 2924 | 3007 

46 | 1942 | 2012 | 2c83 | 2155 | 2227 | 2401 | 237 2450 | 2527 |, 2604 | 2683 * 1 2844 | 2926 | 3010 — 
48 | 1944 | 2014 | 2055 | 2157 | 2230 | 2303 | 2378 | 2453 | 2529 | 2607 | 2656 | 2766 | 2847 | 2929 | 3013 | 48 
| $50 . | 1946 | 20a7 } 2088 | 2159 [ 2232 | 2306 | 2380 | 2456 2532 , 2610 | 2688 | 2768 | 2849 | 2932 | 3016 50 
52 | 1948 | 2019 | 20go | 2162 | 2234 | 2308 | 2383 | 2458 | 2535 || 2612 [2691 | 2771 | 2852 | 2935 | 3019 $2 
'4 54 | 1951 | 2021 | 2092 | 2164 | 2237 | 2411 2386 2461 | 2547 | 2615 2694 | 2774 2055 2937 | 3022 54 
1 55 | 1953 | 2024 | 2095 [2167 | 2239 | 2373 238 2463 | 2540 | 2617 | 2696 | 2776| 28 2940 | 3024 56 
1 58 195 2026 | 2097 | 2169 [2241 | 241 2390 | 2466 | 2542 | 2620 | 2699 | 2779 \ 2860 | 2943 | 3027 58 
1 60 1958 [2028 | 2100 217122 231 2468 | 2545 | 2622 | 2702 | 2782 | 2863 | 2946 | 3030 60 


Degrees of .LATITUDE....... 


nb $131.39. 33% {- 340 | 352 j. 360 | 3 {i 38”: 34 2 4 492 3-455 1-497 4402 
oO 775 1945 [2015 | 2c85 | 2157 | 2229 | 2303 | 2377 | 2452 | 2529 | 2606 | 2635 | 2764 | 28 i 2928 0 
2 | 2878 | 1947 | 2017 | 2088 | 2159 | 2242 | 2305 | 2380 | 2455 | 2531 [2609 | 2687 | 2767 | 2848 | 2931 |. 2 
4 | 1880 | 1949 | 2019 | 2090 | 216z | 2234 | 230 2332 || 2457 | 2534 | 2611 | 2690 | 2770 | 2851: | 2933 4 
6 | 1882 | 1952 | 2022 | 2093 | 22164 | 2237 | 2310 | 2385 | 2460 | 2536 | 2614 | 2693 | 2772 | 2854 | 2936 6 
$ | 1885 | 1954 | 2024 | 2095 | 2167 | 2239 | 2313 | 2387 |: 2462 | 2539 $ 2616 183 2775 | 2356, 2939 > 
10 | 1887 | 1956 | 2026 | 2097 | 2169 | 2242 | 2315 | 2390 2465 2541 | 2619 | 26 2778 28 59 | 2942 104 
12 | 1889 | 1939 | 2029 | 2100 | 2171 | 2244 | 2318 | 2392 | 2468 | 2544 | 2622 | 27c0 | 2580 | 2862 | 2944 12 
14 | 1892 | 1961 | 20312102 | 2174 | 2246 | 2320 | 2395 | 2470 | 2547 | 2624 | 2703 | 2783 | 2865 | 2947 14 
16 | 1894 | 1963 | 2033 | 2104 | 2176 | 2249 [ 2322 | 2397 | 2473 | 2549 | 2627 | 2706 | 2786 þ 2867 | 2959 |. 16 
18 | 1896 | 1966 | 2036 | 2107 | 2179 | 2251 | 2325 | 2400 2475 ' 2552 | 2629 | 2708 | 2789 | 2870 | 2953 18 
20 | 1868 | 1968 | 2038 | 21c9 | 2181 | 2254 | 2327 | 2402. | 2478. |, 2554 | 2632 [2211 | 2791 2873 | 2956 | 20 | 
22 | 1901 [197 | 2041 | 2112 | 2183 | 2256 | 2330 | 2405 | 2486 | 2557 | 2635 [2714 | 2794 | 2875 | 2958 | 22 
24 | 1903 | 1973 | 2043 | 2114 | 2186 | 2259 | 2332 | 2407 | 2483 | 2559 | 2637 | 2716 | 2797 | 2878 | 2961 | 24 
26 | 1905 | 1975 | 2045 | 2116 | 2188 | 2261 | 2335 | 2410 | 2486 | 2562 | 2640 | 2719 | 2799 | 2881 | 2964 | 26 
28 | 1908 | 1977 | 2048 | 2119 | 2191 | 2264 | 2337 | 2412 | 2458 | 2564 | 2643 | 2722 | 2802 | 2884 | 2967 | 28 
30 | 1910 | 1980 | 2050 | 2121 | 2193 | 2266. | 2340 | 2415 | 2490 | 2567 | 2645 |} 2724 | 2805 | 2386 | 2970 | 30 
32 | 2912 | 1982 2052 | 2123 | 2196 | 2268 | 2342 | 2417 | 2493 | 2570 | 2648 | 2727 | 2807 | 2889 | 2972 32 
34 | 1915 | 1984 | 2055 | 2126 | 2198 f 2271 | 2345 | 2420 [ 249 2572 | 2650 | 2730 | 2810 | 2892 | 297 34 
36 | 19217 | 1957 | 2057 [21282200 2273 | 2347 | 2422 [449 2575 | 265 2732 | 2813 | 2895 | 297 36 

138 | 2919 1989 | 2059 | 2131 | 2203 | 2276 | 2350 | 2425 | 2501 | 257 2658 2735 [2816 | 2897 | 2981 | 38 
40 | 1922 | 1992 | 2062 | 2133 | 2205 | 2278 | 2352 | 2427 | 2503 | 2580 | 2658 | 2738 | 2818 [2900 | 2984 | 40_ 
42 1924 | 1994 | 2064 | 2135 | 2208 | 2281 | 2355 | 2430 | 2506 | 2583 | 2661 | 2740 | 2821 | 2903 | 2986 | 42 
44 19:6 | 1996 | 2066 | 2138 | 2210 | 2283 | 2357 | 2432 [2508 2888 2664 | 2743 | 23824 | 2906 | 2989 44 
4 1928 | 1998 | 2cbg | 2140 | 2212 | 2286 | 2360 | 2435 | 2511 | 2588 | 2666 | 274 2826 | 2908 | 2992 | 46 
48 | 1931 | 2001 | 2071 | 2143 | 2215 | 2288 | 2362 | 2437 [257 2590 | 266g | 2748 | 2829 | 2912 | 2995 | 45 
50 | 1933 | 2003 | 2074 | 2145 | 2217 | 2290 | 2365 | 2440 | 251 2593 | 2671 | 2751 ] 2832 | 2914 | 29958 ow 2 
52 1935 [2005 | 2076 | 2147 | 2220 | 2293 | 2367 | 2442 | 2518 | 2596 | 2674 | 2754 | 2835 | 2917 | 3000 $2 
54 | 1933 | 2008 | 2078 | 2150 | 2222 | 2295 2370 | 2445 | 2522 | 2 98 2677 | 2750 | 2837 | 2920 | 300 54 

| 56 | 1940 | 2010 | 20% | 2152 | 2225 | 2298 [2372 | 2447 [2524 | 2601 | 2679 | 2759 | 2840 ! 2922 | 300 56 

88 | 1942 | 2012 | 2083 | 2155 | 2227 | 2300 | 2375 | 2450 | 2526 | 2603 | 2682 | 2762 | 2842 2928 3009 gb 
50 ] 1945 1 2015 | 2085 | 2157 | 22291 2303 | 2377 | 2452 2529 2606. 2685 | 2764 | 2845-| 292 261 — 


rom the Center of the Ellipfis 2,149 very nearly, Therefore to find the Meridional Parts to this Spheroid, Lat, 609 ? Sph. Merid. P = 
ie product J: 1 1525 Half ) Log. Cotan. Conſt. No. Fuc. Diſt, 455 
ine 60% = ,86602 54 2, 1290378 70 25 2* 35' £412 17 056375 by 9715, X 4149 — 
y Fee. Dift. x d 3149 Nat. ine. : 70704 = /r" gh Dif. Mezid. Parts. Merid, Parts req 446! 
1 — H——_———— — — — * — — _ 


CP According to the Radius of Curvature == 3994 Mikes, found for the M; 
that of 39 58,4 Miles found for the Middle of a he 
's Semi-Axis is determined (by the Rules, p. 295.) 


of a Degree of Latitude, m . 
gree meaſured in France, Lat, 490 22', the Ratio of the Equator s 


as 31 3-22 to 309,72, or their Squares, as 98 1. to 959.3 ;z_ * 


eaſured in Lapland, Lat, 669 20 
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ia  MERIDIONAL PARTS on Mercator's'Cnxrm; correſponding with the Earth's Convex Surface of a Sphere. 


= 
4 
. ̃ —˙ ß ET a CA HE ED ET A RET A RT TEC A Ee TRL 
—;] 303s | 3316 | 3203 | 3292 | 3332 | 3475, | 3569 | 3665 3764 | 3364 | 3968 0 
2 | 3033 | 3118 | 3206 | 3295 | 3385 11347% 1 3572, 3669 | 3765 4 
4 | 3036 | 3121 | 3209 | 3298 3335 | 3481 | 357 3672 | 3771 | 3372 | 3975 [4081 | 4190 | 4302 | 4417 4 | 
6 | 3038 | 3124 | 3212 | 3307 | 3397 | "3484 | 3575 3675 3774 | 3%75 | 3979 2588 4194 | 4306 [421 - 
8 £4 
2 
1 
1 
18 
20 
22 


—_ 


2041 | 3127 | 3214 | 3394 | 3394 | 34%7 | 3532 | 3675 | 3777 | 3873 | 3982 | 408 
| ro | 3044 | 3230 | 3217 | 3397 |_3397 | 3499 | 355 [82 | 3780 | 3832 | 3986 | 4992 | 4201 | 4313 | 4429 
12 | 3047 | 3133 | 3220 | 3310 | 3400, | 3493 | 3588 36%; 3784 | 3385 | 3989 | 4096 | 4205 | 4317 | 4433 | 12 
14 | 3050 | 3136 | 3223 | 3313 | 3493 | 3496 | 3592 [3688 | 3787 | 3839 | 3992 | 4100 | 4zog | 4321 | 4437 | 7: 
16 | 3053 | 3139 | 3226 | 3316 | 3407 | 3499 | 3594 | 3591 | 3791 | 3892 | 3996 | 4103 | 4212 | 4325 | 4441 


|} 28 | 3055 | 3142 | 3229 | 3319 | 3410 | 3593 3597 | 3695 3794 | 3395 | 4000 | 4106 | 4216 | 4329 | 4444 
20 | 3058 | 3144 | 3232 | 3322 | 3413 | 3506 | 3600 | 3695 | 3797 | 3899 | e | 4rro | 4220 | 4332 | 4445 
22 3061 | 3147 | 3235 | 3325 | 3416, | 3509 3604 | 3701 | 350r | 3902 |} 4007 | 4114 | 4223 | 4336 | 4452 
24 | 3064 | 3150 | 3238 | 3328 | 3419 | 3512 | 3607 | 3705 | 3504 | 3906 | 4oro | 4117 | 4227 | 4349 | 4456 2 
26 | 3067 | 3153 | 3241 | 3331 | 3422 3515 3610 | 3708 | 3807 | 3909 | 4014 | 421 4231 | 4344 | 4460 |] 2 


—ͤ—ñ—w;u— — — . ͤ — U — — 


28 | 3070 | 31590 | 3244] 3334 3425] 357 36r4 | 3711 | 3911 | 397 4017 | 4124 | 4235 | 4343 | 4464 j} 28 
30 E 3159 | 3247 | 3337 |_3428.| 3521 | 3617 | 3714 | 35:4 [2 | 4ozr | 4128 | 4238 [ 


32 | 3075 | 3162 | 3250 |} 3340 | 3431 | 3525 | 3620 | 3718 | 3817 | 3920 |} 4024 | 4132 | 4242 | 4355 | 4472 | 32 
34 | 397 3105 3253 | 3343 | 2434 | 3528 3023 3721 | 3821 | 3923 | 4028 | 4135] 4246 | 4359 | 4476 | 34 
36 3081 | 3268 | 3256 | 3346 | 3437 353 | 3626 | 3724 | 3324 | 3926 | 4031 | 4139 | 4249 | 4353 | 44%0 | 36 
38 | 3084 | 3171 | 3259 | 3349 | 3449 | 3534 | 3630 | 3728 | 3827 | 3930 | 4935 | 4143] 4233 | 4367 | 44%] 38 
40 | 3987 | 3173 | 3262 | 3352 | 3443 | 3537 [3533 | 373: | 333! | 3933 | 4938 | 4146 | 4257 | 4371 | 4483 | 40 
42 | 3090 | 3176 | 3265 | 3355 | 3446 | 3549 | 3630 | 3734 | 3334 | 3937 | 4042 | 4150 | 4261 | 437; | 4492 | 42 
44 3993 | 3179 | 3268 | 3353 | 3449 | 3543 | 3639 | 3737 [ 3338 | 3940 | 4946 | 4154 | 4264 | 4373 | 4496 44 
46 | 3095 | 3182 | 3271 | 3361 | 3453. | 3547 | 3643 | 3741 | 3841 | 3944 | 4049 | 4157 | 4268 | 4382 | 45co] 4 
| 438 | 309 135 3274 | 3364 | 3456 | 3550 | 3646 3344 | 3947 | 4053 | 4161 | 4272 | 4386 | 4504 | 48 
0 | 3102 | 3188 | 3277 | 3367 | 3459 | 3553} 3649 | 3747 | 3848 | 3951 | 4056 | 4164 f 4276 | 4390 | 4508 | <0 
52 | 3104 | 3191 | 3280 | 3370 | 3462 | 3556 | 3652 | 3751 | 3551 | 3954. | 4060 | 4168 | 4279 | 4394 | 4512 | 52 
| 54 | 3797 | 3794 | 3283 | 3573 | 3405 3559 | 3656 | 3754 3955 3955 | 4063 | 4172 | 4233 | 4398 | 4516 54 
56 | 3110 | 3197 | 3286 | 3376 3562 | 3659 | 3757 | 335 5 
58 | 3113 | 3200 | 3289 | 3379 | 34721 | 3566 | 3662 | 3761 | 3361. 3995 40% | 4179 [429 | 4405 | 4523 | 58 
j_60_ | 3116 1 3203 | 3292 | 3382 ! 3475 | 3569 | 3665 | 3764 | 3865 © 3963 | 4074 4183 | 4294 | 4409 | 4527 | bo 
MEKIDIONAL PARTS on a Char, correſponding with the Earth's Convex Surface of a Spheroid. Diameters 266 to 265. 


Degrees of LATITUDE. © 1 

nner 
3912 | 3097 | 3184 | 3272 | 3363 | 3455 | 3549 3645 | 3743 | 3944 | 3947 | 4952 | 4161 | 4272 | 4387 
3914 | 3700 | 3187 | 3275 | 3366 3458 3552 | 3648 | 3746 | 3847 | 3950 | 4056 | 4165 | 4276 | 4391 
3017 | 3103 3190 | 3278 | 3369 | 34% | 3555 | 3651 | 3750 | 3850 | 3954 | 4obo | 4168 | 4280 | 4395 


7 


3020 | 3106 [31933281 3372 | 3464 | 3555 | 3655 | 3753 | 3854 | 3957 | 4063 | 4172 4284 | 4399 
3923 | 3108 | 3196 | 3284 | 3375 | 3467 | 3561 | 3658 | 3756 | 3857 | 3961 | 4067 [-4176 | 4287 | 4492 
3026 | 3111 | 3198 | 3287 | 3378 3479 3565 3661 | 3760 | 3867 3964_ 4070 | 4179 | 4291 | 4406 | 
3029 | 3114 | 3201 | 3290 | 3381 | 3473 | 3568 3604 3763 | 3364 | 3968 | 4074 | 4183 | 4295 | 4410 
3031 | 3117 | 3204 | 3293 | 3334 | 3476 | 3572 | 3668 | 3766 | 3868 | 3972 | 4077 | 4187 | 4299 | 4414 


O 

2 

4 

8 

6 

10 

12 

14 

16 

8 | 3937 | 3123 | 3210 | 3299 | 3390 | 3483 | 3577 | 3674 | 3773 | 3874 | 3978 | 4085 | 4194 | 4306 | 4422 
(_22_|_3242 |_3126 | 3223 | 3392 | 3393 | 3486 | 3580 | 3677 | 3776 | 3878 | 3982 | 4088 | 4198 [431 | 4426 

22 [ | | 14 

24 

26 

28 

30 

32 

34 


3043 | 3129 | 3216 | 3305 | 3396 | 3489 | 3584 | 3681 | 3780 | 3881 | 3985 409 | 4201 | 4314 | 4430 
3946 | 3131 | 3219 | 3308 | 3399 | 3492 | 3587 | 3684 | 3783 | 3885 | 3989 4095 4205 | 4318 | 4434 
3048 } 3134 | 3222 | 3311 | 3402 | 3495 | 3590 | 3687 | 3787 | 3888 | 3992 4099 | 4209 | 4322 | 4438 
3957 | 3137 | 3225 | 3314 | 3495 | 3498 | 3593 | 3690 | 3790 | 3891 | 3996 | 4103 | 4213 | 4325 | 4442 
—|.3254 1 3142 | 3228 | 3337 | 3408 | 3501 | 3596 | 3694 | 3793 | 3895 | 3999 | 416 | 4216 | 4329 | 4445_ 
3057 314 | 3231 ] 3320 } 3411 | 3505 | 3599 | 3697 3796 3898 | goo 4110 | 4220 | 433; | 4449 32 | 
4 3 op 3149 } 3234 | 3323 | 3424 | 3508 | 3603 | 3700 | 3800 | 3902 40084714 | 4224 | 4337 | 4453 34 
38 39,3 | 3749 | 3337 | 3326 | 3418 | 3517 | 3606 | 3703 | 3803 | 3905 | 4 | 4137 47 4% | 4457 | 36 | 
Fr 49 | 3085 | 32752 þ 3240 | 3329 | 3421 | 3514 | 36cg | 3707 | 3807 | 3909 | 403411 | 4231 | 4345 | 446r | 3 
* ener [_3577 | 3613 | 3710 | 3810 3912 4017 | 4124 | 4235 | 4348 | 4465 [40 
C 7 42 © — 222 — — — — — — — — ö 
* | 3977 ] 3158 32463339 | 3427 | 3520 | 3616 3713 | 3313 | 3916 | 4o2e | 4128 | 4229 f} 4352 | 4469 42 


MA; 
. 


0 
2 
8 
10 
Iz 
14 
3034 | 3120 | 3207 | 3296 | 3387 | 3480 | 3574 | 3672 | 3770 | 3871 | 3975 | 4081 | 4190 | 4303 | 4418 | 16 | 
18 
20 
— — 
22 
24 
26 
28 
JD 


4 3974 | 3260 | 3249 | 3338 | 3430 | 3524 | 3619 | 3717 | 3817 | 3919 | gory 6 7 
8 4132 | 4242 | 4356 | 4473 | 44 
8 2 o 40 2227 3103 3251 1 3341 | 3433 | 3527 | 3622 | 3720 | 3820 | 3922 | 4028 — 4246 | 4360 | 4477 46 
. — 225 N. 3254 | 3344 | 3436 | 3530 | 3625 | 3722 | 3823 | 3926 | 4031 4139 | 4250 | 4364 | 4481 48 
nnd j 32% 1.3257 | 3347 [_3439 | 3533 [_3629 | 3727 | 3827 | 3929 | 4035 | 4143 | 4254 | 4368 | 4485 | 5o 


2 08 — — — * | 
55 


3175 | 323 1 3353 | 3445 | 3539 | 3635 | 3733 | 3834 | 3936 | 4042 6 75 
4150 | 4201 | 4375 | 4493 
| 5 091 3178 ou 335% | 344* | 3542 [3638 | 3735 | 3837 | 3940 | 4045 | 4154 | 4265 | 4379 | 4497 
8 | 3994 | 3181 | 3269 | 3359 | 3452 | 3540 | 3642 | 3740 | 3840 | 3943 | 4049 | 4157 | 4269 | 4383 | 4501 | 53 
matt | 70s 3272 2 3303 © 3455 1 35g | 2645 " 2743 | 3844 1 3047 | 405 | 416i | 4272 l 4387 | 4505 l 60 
ne focal Diſtance by Sir {jaac Newton's Theory is 093, or thereabouts, as Mr, Emerſon obterves at p. 1co of his Fux — Hence the 


Meridional Part i ö CES + : . 
than by Sir been Swan's from Obſervations made at Quitto in South America, making the Figure of the Earth nearer to a Sphere 


are greater than thoſe by that Theory—Therefore, until the exa# Form and Dimenſions of the Earth be ; 


determined, Tables of Meridional Parts for 15 Earth' : . 
wo Certaing or Dhl inthe Pradtce of Navigating nm and Dimenſion, as a Spberod of jone particular Lind, will be « Refinement 
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292 The ROYAL ASTRONOMER 
N ERIDIONAL PAR TS on Mercator's Chant, correſponding with the Earth's Convex Surface of a Sphere, n 
— — — 4 
ane ht '. Degrees of LATITUDE. Oo — 42 f — 
Dinner 
o | 4527 | 4649 | 4775 | 4905 | 5040 | 5179 | 5324 f "5474 | 5632 | 5795 | 5966 | 6146 | 6335 65345 $246 | © 
2 | 4531 | 4654 | 4780 | 4910 | 5044 | 5184 | 5329 | 5480 | 5637 | 5801 | $971 | 6152 | 6341 | 6547 | 6753 | 2 
| 4 | 4535 | 4658 | 4784 | 4914 | 5049 | 5189 | 5334 | 5485 | 5642 | 5806 | 5977 | 6: 8 6348 | 6548 | 6760 4 
, 6 | 4539 | 4602 | 4783 | 4919 | 5053 | 5193 | 5339 | 5490 | 5647 | $812 | 5983 6164 | 6354 | 6555 | 67688 | 6 
8 | 4543 | 4666 | 4792 | 4923 | 5058 | 5198 | 5344 | 5495 | 5653 | 5818 | 5989 | 6170 | 631 | 6562 | 6775 | 8 
10 | 4547 | 4670 | 4797 |_4927 | 5063 | 5203 | 5349 | 5500 | 5658 | 5323 | 5995 6176 | 6367 | 6569 | 6782 | 10 
12 | 4551 4074 4801 | 4932 | 5067 | 5208 | 5354 | 5505 | 5664 | 5829 | 1 | 6374 6376 | 6590 | 12 
14 | 4555 4678 [4805 4936 | 5072 | 5212 | 5359 | 5511 | 566g 5834 7 | 615g | 6380 | 6533 | 6797 | 14. 
16 | 4559 | 4683 | 4810 | 4941 | 5076 | 5217 | 5364 | 5516 | 5674 15840 | 60136195] 6387 6589 6804 | 16 
| 18 4564 | 4687 4814 | 4945 | 5081 5222 | 5368 | 5521 3668 5846 |] 6019 6201 | 64393 | 659 6812 18 
{ 20 | 4568 | 4691 | 4818 | 4959 | 5086 | 5227 | 5373 | 5526 | 5685 | 58gr . | 6207 | 6400 | 6603 | b819 20 
22 4572 4695 4322 | 4954 | 5090 5232 5378 5531 5691 58 57 6031 6214 6407 6610 | 6826 _ 
i 24 | 4576 | 4699 | 4827 | 4959 | 5095 | 5236 | 5333 | 5537 | 5696 | 5863 | 6037 | 6220 | 6413 | 6617 | 6834 | 24 
26 | 4580 | 4704 | 4831 | 4963 [ 5100 | 5241 | 5388 | 5542 | 5701 | 5868 | 6042 | 6226 | 6420 | 66:4 | 6841 | 26 
28 | 4384 | 4708 | 4835 | 4967 $104 5246 | 5393 | 5547 | 5707 | 5874 | 6048 | 6233 | 6426 | 6631 | 6849 | 28 
30 | 4588 | 4712 | 4840 | 4972 | 51c9 | 5251 | $3938 | 5552 | 5712 '| 5880 | 60,4 | 6239 | 6433 | 6638 | 6856 | -- 
32 4592 | 4716 4344 | 4976 |] 5114 | 5256 | 5403 | 5557 | 5718 | 5886 | 6obo 6245 | 6440 | 6646 | 6864 32 
134 | 4596 | 4720 | 4548 | 4981 | 5118 | 5261 | 5409 | 5563 | 5723 | 5391] 6066 6251 | 6446 | 6654 | 6871 34 
36 | 4600 | 4724 | 4853 | 4985 | 5123 | 5265 | 5414 |'5568 | 5729 | 5897 | 6042 658 | 6453 | 6660 | 6879 | 5 
38 | 4604 | 4729 | 4857 | 4990 | 5127 | 5270 | 5419 | 5573 | 5734 | 5993 | 6078 | 6264 | 6460 | 6667 | 6836 | 33 
; |_4o_|_4608 | 4733 |_461 | 4994 | 5132 | 5275 | 5424 | 5578 | 5740 | 590g | bobg | 6270 | 6467 | 6674 | b3gg | 4 
F 42 | 4613 | 4737 | 4366 | 499g | 5137 | 5230 | 5329 | 5584 | 5745 | 5914 | 66g1 | 6277 [ 6473 | 6681 | 6goz | 4: 
1 44 | 4617 | 4741 | 4870 | 5003 | 5142 | 5285 | 5434 | 5589 | 5751 | 5919 | 6097 | 6283 | 6480 | 6638 | 90 | 4, 
0 | 46 | 4621 | 4746 | 4575 | 580 | 5146 | 5290 | 5439 | 5594 | 5756 | 5925 | 6103 6290 | 64876695 | 6g17 | 46 
i 48 | 4625 | 4750 | 4879 | 5orz | 5151 | 5295 | 5444 | 5599 | 5762 | 5931 | 6109 | 6296 | 6493 | 6702 924] 43 
I 5o |_4629 | 4754 |_4883 | 5017 | 5156 | 5299 | 5449 | 5605 | 5767 | 5936 | 6315 | 6302 | 6500 | 6710 | bgzz | <0 
1 52 | 4633 | 4758 | 4888 | 5022 | 5160 | 5304 | 5454 | 5610 | 5773 | 5942 | 6121 | 6309 | 6507 | 6717 94% 5: 
ty 54 | 4637 | 4763 | 4892 | 5026 | 5165 | 5309 | 5459 | 5615 | 5778 | 5948 | 6127 | 6315 | 6514 | 6724 | 6947 | 54 
if 56 | 4641 | 4767 | 4896 | 503r | 5179 | 5314 | 5404 | 5621 | 5784 | 5954 | 6133 | 6322 | 6521 | 6731 6955 56 | 
1 58 | 4645 | 4771 | 4901 | 5035 | 5174 | $319 | 5469 5626 | 5790 | 5960 | 6139 | 6328 | 6527 | 6738 | 6966 | 53 G 
8 || bo | 4649 | 4775 | 4905 | 5040 J 5179 | 5324 |} 5474 | 5631 1 5795 | 5966 | 6146 1 6335 1 6534 f 6746 | bg70 | to . 
1 3 MERIDIONAL PARTS on a CNHAN r, correſponding with the Earth's Convex Surface of a Spheroid. Diameters 266 to 265. L 
* F Degrees of LATITUDE. | FX 
1 Ae. boo | 61 629 63% | 64? .5 65? ( 66% | 67®. | 68” 69? 4 70? {712 720 r 7 . 
| o | 4505 | 4627 | 4752 | 4882 | 5016 | 5155 | 5300 | 5450 | 5607 | 5773 [5942 | 6121 | 6310 | 6510 | 6721 0 K 
1 2 | 4509 | 4631 | 4756 | 4886 | 5ozr 5160 5305 | 5455 | 5612 | 5776 | 5947 | 6127 | 6317 | 6516 | 6728 | 2 y; 
| 4 | 4513 | 4635 | 47621 | 4891 | 5025 | 5165 | 5310 | 5460 | 5617 | 5782 | 5953 | 6134 | 6323 | 6523 | 6735 | 4 „ 
6 | 4517 | 4639 | 4765 | 4895 | 5030 | 5170 | 5315 | 5466 | 5623 | 5787 | 5959 | 6140 | 6330 | 6530 | 6743 | 6 1 
8 | 4521 | 4643 | 4769 | 4899 | 5034 | 5174 | 5320 | 5471 | 5628 } 5793 | 5965 þ 6146 | 6336 | 6537 | 6750 | 8 2 
1 [L 4647 [4774 | 4994 | 3039 | 5179 | 3324 | 5436 | 5634 | 5798 | 5971 | 6152 | 6343 | 6544 | 6757 | 10 | BW 
12 | 4529 | 4651 | 4778 | 4908 | 5044 | 5134 | 5329 | 5481 | 5639 | 5504 | 5977 | 6158 | 6349 | 6551 | 6765 | 12 \ op 
| I 4533 | 4656 | 4782 | 4913 | 5048 | 5189 | 5334 | 5486 | 5644 | 5810 | 5583 | 6164 | 6356 | 6558 | 6772 | 14 3 
q 16 | 4537 | 4660 | 4786 | 4917 | 5053 | 5193 | 5339 | 5491 | 5650 | 5315 | 5989 | 6171 | 6362 | 6565 | 6779 | 26 4 
| 18 | 4541 | 4664 | 4791 | 4922 | 5057 | 5198 | 3344 | 5496 | 5655 | 5821 | 5995 | 6177 | 6369 | 6572 | 6787 | 18 6 
20 | 4545 | 4668 | 4795 | 4926 | 5062 | 5203/| 5349 | 5502 2. | 6183 | L22224. 2 
22 4549 | 4672 | 4799 | 4931 | 5067 5208, | 5354 | 5507 5666 [5832 | 6006 | 6189 | 6382 | 6:85 [6802 | 2 115 
24 | 4553 | 4676 4303 4935 | 5972 | 5212 | 5339 | 5512 | 5671 | 5838 | 6012 | 6196 | 6389 | 6523 | 6609 | 24 F 
26 | 4557 | 4680 | 4808 | 4939 | 5976 | 5217 | 5364 | 5517 77 | 5344 | 6018 | 6202 | 6395 | 6600 | £816 | 20 
28 | 4561 | 4685 | 4812 | 4944 | 5080 | 5222 | 5369 | 5522 | 5632 | 5349 | 6024 | 6208 | 64 | b5cr | 6824 j £5 
39 |_4565 | 4639 | 4316 | 4948 | cos | 5227 [5374 | 55:3 | 5638 } 5855 | 6030: $274 |_ £409 | 6614 | 6231 j 20 8 
32 | 4569 | 4693 | 482: | 4953 | 5990 | $232 | 5379 | 5533 | 5693 | 5861 | 6036 | 6221 | 6415 | 6621 6839 | 32 44 
i 34 | 4573 | 4697 | 4825 | 4957 | 5994 | $237 | 5334 | 5538 | 5699 | 5866 | 6042 | 6227 | 6422 | 6628 | 6246 | 34 | 
36 | 4577 | 4701 | 4329 | 4962 | 5099 | 5241 | 5389 | 5543 | 5704 | 5372 | 5048 | ©2143 | 6429 | 6635 | 6854 | 5* % 
| 38 | 4592 | 4706 | 4834 | 4966 | 5104 | 52465394 | 5549 | 5710 | 5878 | 6054 | 6240 | 6436 6642 | 6801. | 3 
1 40 [486 | 47:0 | 4838 | 4971 | 5108" | 5251 | 5399 | 5554 | 5715 |_5834 | bobo | 6246 | 6442 | 6549 | 68g | 40 | 
3 42 | 4590 | 4714 | 4842 | 4975 | 5213 | 5256 | 5404 | 5559 | 5721 | 5889 | 6066 | 6252 | 6449 656 | 6979 | 42 
1 44 | 4594 | 47218 | 4847 | 4980 | $118 | 5261 [5409 | 5564 | 5726 } 5895 | 6072 [2596455 6663 | 6584 | 44 
146 | 4598 | 4722 | 4851 | 4984 | 5322 | 5266 | 5415 | 5570 | 5732 | 5gor | bog | 6265 | 6462 | 6670 | 6892 | 46 
48 | 4602 | 4727 | 4856 | 4989 | 5127 | 5270 | 5420 | 5575 | 5737 | 5907 | 6o85 | 6272 | 646g | 6678 | 6899 | 45 
i go | 4606 | 4731 | 4860 | e993 || 5133 | 5375: 1.5435 [5580 | 5743 | 5932 | ecor j 6278 | 6470 | 6685 | boon | 
1 2 4610 | 4735 | 4864 | 4998 | 5136 | 5280 ][ 5430 | 5586 | 5748 | 5918 | 6097 | 628464826692 6915 | 52 
' | 54 | 4614 | 4739 | 4369 | 5004 | 5141 | 5285 | 5435 | 5591 | 5754 | 5924 6103 | 6:91 | 6489 | 6699 | 6gz2 | 54 
5 56 | 4618 | 4744 | 4873 | 5007 | $146 | 5290 || $440 | 5596 | 5759 | 5930 | 6109 | 6297 | 6496 | 6706 | 6930 | 56 
8 58 | 4622 | 4748 | 4877 | 5012 | 5151 | 5295 | 5445 | 5601] 5765 | 5936 | 6115 93% | 6503 | 6714 | 6938 | 56 
} bo | 4627 | 4752 | 4882 5 ' 5155 | 53co I 5450 | 5607 | 5770 1 5942 [6121 1 6310 1 65106721 6945 60. 
x T7 you put / and g = the Logarithm Tangents of the Half Complements of the leis and greater Latitude of two Places, (without thei: 
f Indices) c the natural Tangent of the C. of the Ship's Courſe betwixt the two Latitudes, f the nat, Tangent of 519 438/ 9g, (whoſe Logarithm Tan 
j gent = 10.1015104) and d the Diff, pf Long, in Miles, Then I- x c==t X d. Hence 1. d 2. d LNK; al! X42 +; 
| l—g f c 
* | . | 
1 xd -* (£3 The Half Complements of Lat, muſt be reckoned from the ſame Pole, The 3 laft Figures of Log. Tangents of 7, are Decima' 
F 
| By theſe four Rules all Queſtions in Mercator Sailing, where Longitude is concerned, may be readily anſwered with Logarithms. 33 
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vigation are readily anſwered. | | 
ANOTHER RULE to find the Meridional Parts for a CHART correſpond 
of the Sine of the given Lat. (to Radius x) and the conflant Number 


Center of the E!lipfis in Parts of 1, the Semi-conjugate or Earth 
meridional Parts lefs 


s Semi- Axis, 
than thoſe of the Sphere for the Spbereid af the ſame Latit 


and NAVIGATOR. | 293 
DD FE TDTONAL PARTS on Mercator s CnanT, correſponding with the Earth's Convex Surtace of a Sphere, 
| — Degrees of LATITUDE. - — — 
- | $20 $40 $4® $52 $0” |}  I3® 88 9 
— 4 E4z 25 25 15 5 — 25 5765 = 75765 11533 FAT 13916 | 16300 0 
o | 6970 | 7210 | 7467 | 7745 801 3288 $752 | 9161 | 9622 [10156 [10758 | 11562 | 12560 | 13974 | 16416 2 
2 | 6978 | 7218 | 7476 7723 2 | 3. 5 8785 91759639 [10175 [10811 | 11591 | 12589 | 14033 | 16537 4 
6986 | 7227 | 74% | 7794 | 90 — $778 | 9190 9656 [0194 | 10834 | 11620 | 12639 | 14093 | 16661 
5 6994 | 7235 | 7493 | 7774 ow” ** 3757 — * 1021410858 | 11650 | 12579 | 14154 | 16792 g 
8 | 7002 | 7244 | 759-2 om —— "ppp $804 9219 | 9689 [10234 | 10581 | 11680 | 12719 | 14216 | 16926 10 
— 1 bot  B Bb bc. — 11804 | So 11710 | 1:-60 | 1427 17067 * 
12 | 7048 | 7261 | 7520 | 7503 3 3445 — — SD — 4 20825 — 12801 — 17213 14 
14 | 7026 | 7269 75297813 "Ys 85 88 263 | 9740 [10294 10953 | 11779 | 12842 | 144c8 17366 16 
16 | 7034 | 7278 | 7533 7823 * Irs 8875 * 9757 [19314 [0978 | 11801 | 12884 | 14475 | 17526 18 
18 7042 7286 7548 7833 yen 87 4 + $2 9293 9774 10334 11002 11832 12027 14543 17693 20 
20 [7050 | 7295 | 7557 | 7943 1 9153 __ — 9792 |10354 11027 1136; | 12950 | 14612 | 17870 | 22 
22 | 7053 | 7304 | 7566 7867 SY * $896 + 0 9809 10374 11052 | 11395 | 130141408; [18056 24 
24 | 70 7312 | 7575 + 3 $180 $529 $910 * 9827 [10395 |11077 | 11927 | 13059 | 14756 | 18252 26 
26 | 7074 | 7321 | 7534 | 7 * $196 | 8540 | $923 | 9353 | 9344 [12416 11102 | 11969 | 13104 | 1483» | 18461 | 28 
| 28 | 708z * 4 — 7253 82806 47 8 9368 | 9862 20432 [11127 | 11992 | 13150 | 149-5 | 18682 30 
30 | 7299 [733 — 1295 = 75656 9385 9879 [10457 [11152 | 12025 | 13196 | 1498; | 18920 32 
2. 738 7347 76227973 8229 | 8377 | 8984 | 9399 | 9897 | 10478 [11178 | 12059 | 13243 | 1556: | 19174 | 54 
34 | 7106 | 7355 7622 | 7913 2 14 82 : 414 | 9915 [10499 [11204 | 12092 | 13290 | 15143 | 19450 36 
| 39 | 7114 | 7364 | 7631 | 7923 | 3249 SEE . + pa 9933 10521 [11230 | 12125 | 13238 | 15226 | 19749 28 
38 | 7122 [74723828788 | Sogr | 9435 ene r 
zo | 7130 | 7381 | 7650 | 7943 | 5262 | 2914 7 — = T0364 77 | 12154 | 13435 75707 2079 [ 42 
ys = $272 | 8626 01 1190970 ; 3 94 3 2% 
42 | 7138 | 7390 | 7660 7933 — — — 277 9989 10385 11310 | 12229 | 13435 | 15487 | 20843 44 
44 7146 | 7398 7669 | 7904 19'S 4 * 0 40 10006 | 10607 11337 [2265 | 13536 | 15579 | 21303 46 
6 | 7154 | 7497 | 7678 | 7974 | 5295 Jn" | 9947 | 9495 ; 210911588 {| 156; 21822 8 
1932 856 001 1co25 [10629 [11365 J 35 $973 3 4 
48 1 7069 2 1765 3658 — * 1co043 lc 52 [11392 12335 | 13641 | 15550 22459 50 
3 7370 ◻＋ . 227 7994 312 = 2-22 93-2 * 70607 11420 | 12 72 13690417557 23226 82 
52 | 7178 | 7433 | 7707 e $329 422. = 4 44 — — 11448 * 13748 15973 24215 54 
54 | 7286 | 7441 | 7746 — $4.4 $714 ear $673 10099 [10719 [11476 | 12445 | 13803 | 16079 | 25609 56 
56 | 7194 | 7450 | 7720 | 802 $35 : a 0 [10118 | 10742 | 11504 | 12483 | 13859 | 16188 | 27952 53 
58 | 7202 | 7458 | 7736 | 5036 nt $4 3. 16 9886 o137 110765 [1533 | 12522 | 13916 | 16300 | lane] 65 
bo | 7210 | 7467 | 7745 | 8046 | 8375 | 8729 | 9146 | 9 = Face of a Spheroid, Diameters 266 
— "MERIDIONAL PARTS on a CxaxT, correſponoing with the Earth $ Convex Surface of a Spheroid. Diameters 266 to 265. * 
Degrees of LAIII UDO E. 

—  , — - 3 
CC 
pens gs - 5 3 1 9 3 7 

o | 6945 | 7185 | 7442 | 7719 | Sozo | 8350 | 8713 [9120580 [10 4 6+ 
„ d f f „ e J l. f. 7 , 
218.7 6257 285 bo 9103 —— — 10808 Te we 14067 | 16636 6 
- 2969 * 7499 * 5 3157 3585 pod 9646 10288 10832 whe — 14128 | 16766 $ 
218 | 7 
b. 6984 — 7487 7788 8073 8408 87789192 9663 _ 1085 5 ALE 12693 | 14190 16900 10 
ws Es — - $ 3791 | 920 680 | 1022S [10879 | 11683 [12733 | 14253 | 17041 12 
12 | 6992 | 7235 7496 As — . $804 — 2508 19248 10903 11713 [12775 | 14317 | 172187 14 
4 nnen 21 88 3 14 | 10268 | 10927 | 11744 | 12816 14383 | 17340 16 
16 7008 7285 7514 | 7797 ons $443 7 | 9337 | 9714 — 45 1 5 <4. 4 + 
AbAESE I-39 40 Eee ieee ien 18+ 
20 | 7023 | 726g | 7532 | 7817 | $127 | 8467 | 8844 | 9267 | 9748 | 10308 | 1097 _ gol | — — 
8 2 - 8 [11co1 | 11837 [12945 | 145$7 | 17844 22 
22 70317277 | 7541 | 7827 | $137 | 8479 | 8857 92829765 | 1032 
24 | 7239 | 7286 | 7550 | 7837 | 8148 | 8491 | 8870 | 9297 9783 10349 4 1 mo 22 2 * 
26 | 7047 | 7294 | 7559 | 7847 | $159 | $503 _ 9312 225 10369 [11 ST * 13033 2 1 
287055 | 7303 | 7569 78568708515 | 3897 [9327981810390 | 1107 * 307 * 188255 
30 | 7063 | 7311 | 7578 | 7867 | $181 | $527 | 8811 | 9342 | 9835 | 10411 [11101 | 11967 13123 | 14550. $ 3 
— — 3 EE bo - - : bg | 14957 [18894 | 32 
2 | 7971 | 7329 | 7587 | 7877 | S192 | $539 | $924 | 9358 | g$53 | 10432 | 11127 | 11999 | 13169 49 3 
* 7079 | 7328 | 7596 | 7837 | 8203 | $551 | 8938 | 9373 | 9871 | 10453 [153 que» a4 15036 19149 34 
36 7087 | 7337 | 7626 | 7897 | 8214 $503 8951 | 9389 8889 | 10474 [11179 | 120 13264 | 15117 94 4 36 
38 7095 | 7346 | 7615 | 7907 | S225 | $57 8965 | 9405 | 9907 | 10495 [11205 [12100 13312 | 152c0 19723 3 
40 72103 | 7354 | 7624 | 7917 8236 | $588 | $9579 | 9420 | 9924 | 10517 11241 {| 12134 [ 13360 | 15285 2c050 40 
42 | 7141 | 7363 | 7634 | 7927 | $248 | 8600 8993 | £435 | 9943 | 10538 [11258 [12163 13410 [15372 [20413 42 
44 | 7119 | 7372 7643 7937 | $259 $613 9007 | 9451 | 9961 [1056 [11285 | 12203 13460 15401 20828 44 
46 | 74128 | 7380 | 7653 | 7948 | 8270 | $625 [8021 | 9467 | gg80 | 10582 11312 | 12239 [13511 | 15553 21277 4 
48 | 7135 | 7389 | 7662 | 7958 | $281 | 8638 | 9035 | 9483 | 9998 | 10 11339 | 12274 [13563 | 15647 | 2180; 4d 
50 | 7144 | 7398 | 7671 | 7968 | $293 | 8550 9045 | 9490 [10017 10626 11366 12310 [12045 [15744 [22433 80 
52 | 7152 | 7407 | 7681 | 7979 | $304 8663 9063 9515 110035 | 10648 [11394 [12347 | 13509 | 15543 9008 52 
54 | 7260 | 7415 | 7691 | 7989 | 8315 | $675 | 9077 | 9531 [10034 | 20671 | 11422 | 12383 13723 [894 | 24189 54 
56 | 7268 | 7424 | 7700 | 7999 | $327 | 8688 | gogt | 9547 [10073 10693 | 11450 [12421 | 13-73 f: [25583 | 56 
S |. 7177 | 7433 | 7720 | $910 | $338 } 8701 | g105 | 9564 [10092 | 10716 | 31478 [12453 | 13334 | 16161 | 27966 5 
o | 7185 | 7442 | 7719 S0 8350 | 8713 | 9120 | 9580 10111 10739 (11507 [12496 [180 162744. . & 
LET /= Natural Secant of the Courſe, D = Miles Diff. run, L == Minates Dit, Lat, Rad. r; Then XL r* D: Whence, 
L | "TS. | 
Ws == 2 2. L == _ 3 b., by which RULES, and the former, with Leogarubms, A Queſtions in profical Na- 
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The LENGTH of any DEGREE, and alſo any 
Number of DEGREES, being elliptic Arcs of the 
EARTH's MERIDIAN, 
EQUATOR and Hundredth Parts, For any Lati- 
tude. According to Don Juan. 


in Minutes of the 


— — — 9 9 yo ——_— 
_ = un . 
— 
— 


103 
1 
$4 
| "i 
13 
* 


=y 


= — 
——ñ— —E— 


_ nw - - _— 
* 


LENGTH of the Meridian Ares of the SPHERE, by the Reverend Mr. Murdoch, 
confronted with the Arches of the SPHEROID, on the Left, by the Don 


Arches | Diff. [Dif.or © Arches Diff. I Dit, of 

Length} Arches Length} Arches Arches | Spheroid, Sphre |Sphd, JArches |Spheroid. | Sphe. | Sphd, 

Lat, of a of the Lat. | of a of the Lat, | ofthe | Mr, and Ar- | Lat, {| of the | Mr, and | Ar. 
Degree. | Meridian. Degree, | Meridian, Sphere, | Murdoch. |Sphd. ches. Sphere. Murdoch. SphT. ches. 

| FRE "FIR 0 7 H.] 7 Hun. F R 4 2 £5 46% 3.64 err 

1 | 59:55} 59.55 | 46 | 59-89] 2745-27 1 60 53.7 1.31 0.8 If 46 | 2760 | 2716.4 | 43-6| 28.7 

2 | 59.55] 119.10 [ 47 | 59-90 | 2505-07 2 120 117-3 2.7} 1.8 47 2820 2776.2 43.8 28.3 
3 | 59-5 178.65 || 48. | 59-92 | 2364-99 3 180 176.0 [4.0 2.6 82880 | 2835.9 44.1 29.0 
4 | $945 238.21 || 49 | 59-93] 2924- 6 4 240 234.7 ˙3 3-5 }} 49 | 2940 [2895.5 | 44-5| 29.4 
—5_ |_59:55|__297-76 | 50 |_59-94 | 2984-36 || 5 | 300 | 293-4 | _6.6| 4.3 if 50 | 3000 | 2955-3 | 447 | 29:; 
6 | 59«5 357-31 51 | $59.9 3944-31 6 360 252.1 7.9 $2 51 3060 | 3015.2 | 448 | 295 
7 | 5945 416.87 [52 | 59.96 | 3194+77 7 420 410.8 9˙ 6.0 52 | 3120 | 3075.0 | 44-0| 29.7 

8 | 59-57] 476-44 || 53 | 59-97 | 3264-74 8 480 499-6 | 20-4 | 6.8 I} 53 | 3180 | 3135.0 | 45-0] 29,7 

9 | 59-56] $36.00 | 54 | 59-99 | 3224-73 9 40 528.3 | 11-7 | 7-7 ff 54 | 3249 | 3194-9 | 45-1] 29.8 
20 |_59:57 |__595:57 || 55 |_£9-20 | 3284-73 || 10 | boo | 587.0 | 1340] 8.5 I. 55 | 3300 | 3254.9 | 45-1 | 29.8 
11 | 59-57] 655-14 || 56 | 60.01} 3344-74 11 660 645-8 | 14.2| 9-3 56 | 3360 3314.9 | 45-1] 298 
12 | 59.58] 714-72 || 57 | 60.02} 3404.76 12 720 704.5 15.5 10.2 57 3420 [3375.0 [45.0 29.7 
13 59.58 74.39 | 58 | 60.03 3464.79 13 780 763.3 16.7 | 11.0 58 | 3480 | 3435-1 | 44-9 | 296 
14 | 59-59] 833.82 | 59 | 60.04| 3524-53 || 14 840 | 822.1 | 17.9| 11.7 59 | 3540 | 3495-2 | 44-3 | 296 
25 | 59:59]  393:43 | 60 | 60.05) 3534.95 || 15 | goo | 880.9 ['19-1| 12.5 if bo | 3boo | 3555-3 | 44:7 | 29:5 
16 | 59.60] 953-08 || 6x | 60.06| 3644-94 16 | - 960 939.7 | 20.3 | 23-3 |} 6 | 3660 | 3615.5 1.5 29 4 
17 | 59.61] 1012.69 [62 | 60.07 | 3705-01 | 17 | 1020 998.5 | 21-5 | 14-1 || 062 | 3720 | 3775.7 | 44-3] 29.3 
18 | 59.61] 1072.30 [ 63 | 60.08} 3765.09 18 | 1080 | 1057.4 | 22.6 | 14.9 || 63 | 3780 | 3736.0 | 440 29.1 
19 | 59.61] 1131.91 || 64 J 60.09] 3325.18 19 | 1140 | 1116.3 | 23-7 | 15.6 | 64 | 3840 | 3796.2 | 43-8 | 28.9 
20 | 59.63] 1191.54 65 | 60.10} 3885.28 || .2o | 1200 | 1175.2 | 21.8 | 16.3 | 65 | 3500 | 3856.5 | 43-5| 28.7 
21 | 59.63] 1251.17 || 66 | 60. 111 3945-39 21 | 1260 | 1234-1 | 25-9| 17.0 || 66 | 3960 | 3916.8 | 43-2 | 28:5 
22 | 59.64\ 1310.81 [ 67 | 60.11 4005-50 22 1320 | 1293-0 | 27-04 17.8 }} 67 402 | 3977.2 J 42-8] 28.3 
23 59-65 1370.46 | 68 | 60.13 | 4065.63 23 | 1380 | 1352.0 J 28.0] 18.4 68 4080 | 4037.5 | 42-5] 281 
| 24 | 59-66 | 1430.12 | 6g | 60.13} 4125.76 24 | 1440 | 1411.0 | 29.01 19.1 69 | 4140 | 4097.9 | 42-1] 27.8 
25 | 59-67 | 1489.79 | 70 | 60.14 | 4185.90 25 | 1500 | 1470.0 |} 30.0| 19-7 | 70 | 4200 | 4158.4 | 41.6] 27.5 
| 26 | 59.67 | 1549.46 | 7x | 60.15 | 4246.05 26 | 1560 | 1529.0 | 31.01 20.4 | 71 | 4260 | 4218.8 | 41-2 | 27:2 
27 | 59-69] 1 = 15 72 | 60.16] 4306.21 27 | 1620 [1588.1 | 31-9 | 21.0 ff 72 | 4320 | 4279. 40.7 | 26.9 
28 | 59-69 | 1668 84 73 | 60.16] 4366.37 28 | 2680 | 1647.2 32.8 21.6 || 73 | 4380 | 4339. 40.2 26.5 
29 | 59-70 | 1728.54 i} 74 | 6017.5 4426-54 || 29 | 1740 | 1706.3 | 33-7 | 22-2 || 74 | 4449 | 4400-3 | 39-7 | 26-2 
30 | 59-72 | 1788.26 ow 0 60.18 4486.72 30 | 1800 | 1765.5 34.5 22-7 [75 | 4500 | 4460.8 | 39.2 | 259 
31 | 59.72 | 1847.98 [76 60. 18 4546.90 31-| 1860 | 1824.7 [35.3 23-2 || 76 | 4560 | 4521.3 | 38.7 | 25 
4 32 | 59-74 | 1907-72 || 97 60.19 | 4607.09 || 32 | 1920 | 1883.9 | 36.1 23.8 [ 77 | 4620 | 4581.9 | 38.1 | 25: 
33 | 59-74 | 2967-46 78 [55.19 4967.28 |} 33 { 1980 | 1943-2 | 36.9| 24-3 || 78 | 4680 | 4642.5 | 37.5 | 247 
34 | 59-76 | 2027.22 || 79 | 60.20] 4727-48 || 34 | 2040 | 2002.4 | 37.6] 24-8 || 79 | 4740 | 4703-1 | 36.9 | 243 
35 | 59-77 | 2086.99 | 8 | 60.20 | 4787.68 ||. 35 | 2100 | 2061.7 | 38.3| 25-2 [80 | 4800 | 4763.7 | 36.3 | 23:9 
36 | 59-77 | 2146.76 || 81 60.21, 4847.89 36 | 2160 | 2121.0 | 39.0 25.7 [814860 | 4824.3 | 35-7 | 235 
37 | 59-79 [2206.55 || 82 | 60.21} 4908.10 37 | 2220 | 2180.4 | 39.6 | 26.1 || 82 | 4920 | 4884.9 | 35-1] 23-2 
38 | 59-80 3 $3 0. 21 4968.31 33 | 2280 | 2239.8 | 40.2 | 26.5 || 83 | 4980 4945-5 345 | 23:3 
39 | 59-81] 2326.1 84 | 60.22] 5028.53 || 39 | 2340 | 2299.2 | 40.8 | 26.9 || $4 | 5040 | 5oob.z | 33.8] 2:3 
40 | 59.82 | 2385.98 [ $5 | 60.22] 5088.75 40 | 2400 | 2358.7 | 41.3 | 27-2 || 85 | 5100 | 5066.8 | 33.2 | 21-9 
41 | 59-84 | 2445.32 || 86 | 60.22] 5148.97 41 2460 2418.2 | 41.8 | 27-6 [ 86 | 5160 | 5127.5 | 32.5 214 
42 | 59-85 | 2505.67 || 87 | 60.22 | 5209.19 || 4z | 2520 | 2477.7 | 42-3] 27-9 || 87 | 5220 | 5188.2 | 31.8] 21-9 
43 | 59-86 | 2565.53 f| 8 60.22 5269.41 43 2580 | 2537. 42.7 | 28.2 || 88 | 5280 | 5148.8 | 31.2] 206 
44 59-87 | 2625.40 || 8g | 60.22] 5329.63 |} 44 | 2640 | 2596. 43-2 | 28.6 || 8g | 5340 | 5309.5 | 30-5] 297 
45 * 59-88 | 2683.28 [l go | 60.22} 5389.85 45 ! 2700 | 2656.6 | 43-4 | 28.6 I] go | 5400 | 5370.2 | 29.8 | 196 


] 


In the above TABLE the Length of any Arc, from 
the EQUATOR, is equal to Length of all the De- 
grees of Latitude as far as the given La!:!ude, 


| 


By the ABOVE COMPARISON of Mr, Murdach's Arcs of the Spheroid with 


| thoſe of the Sphere, and alſo with the Arcs of the Spheroid by Don Juan, you #9 


ſee that Juanꝰ's Arcs are about two thirds as much greater than Mr. Murdoch's as his 
are /eſs than thoſe of the Sphere; and conſequently are nearer to thoſe of the Sphere 
by about 2 Parts of the 3 than the Ares of Mr, Mardoch, by whoſe meridional Part 
Mr, Martin's New Sea-Chart is conſtructed. 


— 1 
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0 
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IN the above Table we have made Compariſon of the Difference of Arcs, to give the better Idea of their Defects : as of the Deſc of the 
meridional Parts by comparing them together. 


The be Way of ſetting Falſhood and Error in a proper Light being to compare and confront them with Truth, when it can be had, 
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Of the DIMENSIONS of the EARTH as a SPHEROID. | 


RULES for determining the DIMENSIONS of the EARTH as a 8pheroid, or a flatted SPHERE, next the | 


POLES. 
the Semidiameter of the Earth's Equator 2 The Semi- tranſverſe. | 
1 b 2 — Semidiameter of the Earth's Axis The Semi-conjugate. 


x = the Part of the Semi-diameter of the Earth's Equator from the Center thereof, to where a Perpendicular 
falls on that Semidiameter from the Place of Latitude on the Earth's elliptic Meridian. 

y = that Perpendicular, or Semi-ordinate, let fall from the Place of Latitude, on the ſaid Radius of the 
Equator, or Semi-Tranſver/e. | 3 - 

+= the Radius of Curvature, or of a Circle touching the elliptic Meridian of the Earth in the Place o 


Latitude, 
I, t, 4, Radar, Tangent, and Secant of the Angle of Latitude. 


. WHENCE, by the Properties of the E/lizfs and of Triangles, we have the following Rules, for 
5 determining the Regui/ites of the Earth's Dimenſions, 


RULE I. - = az = the Latus refum or Parameter of the elliptic Meridian. 


E ro 
4 y y > h 4212 1 
: H a= ——== » whence y= t = = 
2 ; woe VI rat: 4 Vi+att 
4 | 75 ax 454 K a 
I 
bi Fan © TFan Fest 
= 3 1 
Ia „ 2 = ; 
IV. »=X1T74/7 : „and x = X1 tat? = pxXITT for Anoturr LATIT VDE. Whence, 
a 34 30 a* 94 
1 2 2,2 2 
| romp, 10 
. V. a = — 4 — 2 . 
: p3 rr— o'tt * 


CONSTRUCTION of Meridional PAR TS continued. 


1 fo, Diſt. 
— 4527 Mer. Parts Sphere. 
| | Product᷑. Quct ient. fo. Dil, 2 ProduF, — * Lat. 
THUS, Sine Lat. 60 == ,$6602 54 22-49 —— 60% 
4 


| xd by Conſt, Nꝰ. 3437,87 29975282742 by , oo 5e 505 Mer. Parts Sphd, i 
RULE for nearly determining the ſame. Multiply a ſem Figures of the natural Sine of the Latitude {ro Radius 1) by 3 and the Product of 
that 3, and the firſt Figure, with what is carried, will be the Difference that the meridional Parts of the Spheroid are 17 than thoſe of the 
Sphere, for the ſame Latitude, when the Difference of the Diame ters of the Spheroid is ſma// : otherwiſe this Rule is of no Uſe, 

Example, Sine Lat. 609 = ,866, Sc. by 3 (as directed) = 25.98 Diff. Merid. Parts ſs, nearly as above: Agreeing with Don Juan 


* Tables for Semi-Diameters of the Spheroid as 266 to 265, compared with the meridional Parts of the Sphere, foregoing. See P. 292. 

v7 By M. Maupertuis the Ratio of the Earth's Diameters is as 313,22 to 309, 723 from whence the two corre general Rules (before given) 
38 find the Difference of meridional Parts 66,49 for the ſame Latitude, wiz. 600. 

3 By the other Ratio of the Diameters 266 to 265, we have only 22 for Difference, 
"7 Don Fobn George Juan and Don Antoine de Ulloa, meaſured a Degree of the Meridian near the Equator in South America, in the Kingdom 


:. e ̃ĩͤ v Roo 


of Quito, as their Book ſets forth, (firſt publiſhed in Spaniſh, and then tranſlated into French) who firſt undertook the Work in the Year 1736, 
and afterwards found 56767,788 Toiſes in a Degree: which is greater than the ſpberoidal Theory gives it, by about 268 Toiſes, from a Computa- 
tion depending on the Meaſure of a Deg, of the Merid. in Lapland, and another in France, From which laſt Menſuration in ca, Don Juan de- 
termined the Ratio of the ſpheroidal Diameters of the Earth to be (as before obſerved) 266 to 265 ; a Ratio much nearer than that determined h 
ack. wake ow (from the Theory of Gravity and Earth's Denſity) than was before determined from the Meaſure of a Degree in Lapland | 
another in France, t 
The meridional Parts for Latitude 890 to the Spheroid by Don Juan == 1627 4,7, Nat. Sine $90 is ,q998 and Yd as directed) == 2 

Se. = zo the greateſt Diff, the meridional Parts of the 9572 are leſs W tholk for the ene: LA — arts 

or Sphere, deduct 39, and there remains the meridional Parts for the ſame Latitude, wiz. 16970. 

Mr. Murdech's meridional Parts (by which Mr. Martin's New Chart is conftruted) and Don Juan's for the Spheroid, differ from the mg- 
ridional Parts of the Sphere, for the ſame Latitude of 609, by 66 and 22 and theſe from one another by 44, therefore the new Chart and 
Don Juan: Tables publiſhed for equal Advantage to Navigation) differ twice as much from one another as Juan's Tables differ from the 
Sphere. That if Juan's Tables are near the Truth for the Spheroid, (making the Figure of the Earth almoſt as near to a Sphere as Sir Iſauc 
Newton made it) then Martin's new Chart — Murdoch s or Maupertuis's Principles) is doubly erroneous, (in the Infiance before us, of the 
Proportion of merid. Parts for Lat, 60 8 *vice as much under Juan, as Juan differs under the Sphere, or Chart of Mercator. | 
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2 n ” Wo — — P 


. — — a 


| — 


= 8 4 


2 2 2 2 
2 I Hat: ri riatt So > 
From above & = — n. — by Subſtitution of “i Þ+ 1 for : becauſe f — 1 == 1; 
| EE of ai + att 
Whence, | 
z 2 2 5 
71 1— 421 K 1 1— 2 
| VI. 71 = „when rx. 

| 421K 1 — ary a3 — 2 


N. B. At the Equator (When s=1, and o) r ax. | 
At the Pole (when F and ? are infinite and egual, and a finite being added to an infinite Quantity makes no Difference) 
Baz tat ax — 
s: arr. * 27704 8 at , 2 at 
,“ The above RULES (of genuine EXTRACTION) are correct and uſeful when the Radius of Curvature r can be 


firſt very nearly, or exattly, found. But Mr, MARTIN has applied them to no Purpoſe, Truth, or „ by fukin 
an 2 Radius of Curvature as follows, * poſe Advantage, $ 


PROPOSITION I. To find the Radius of Curvature of the Earth in Miles, correſpondent to the Middle of a Degree 
meaſured on the elliptic Meridian of the Earth's Surface. 


Example. In Latitude 66® 20, a Degree of the Earth's Meridian has been meaſured and found to be 57437, 
French Toiſes, whence the Radius of Curvature r, will be firſt found in Degrees, for the Middle of that Degree, b) 
this PROPORTION, according to _ As 3,141593, Ce. : a :: 360 : 2r :: 180 

garithms. 
180% . « « + +» + +» 2.252725 [, In the Tame Manner, from the Length of a Degree 
of the Earth's Meridian, near 28 being meaſured, and 
3+141593 « 3 « » » » » +» + +» + 0O.4971499 || found to be 56925,7 Toijes, the Length of the Radiu: 
1 — 2 I of Curvature of the Earth will be found 3958.4 Eng//þ 
. 1.7581226 || Miles, for the Middle of _ Degree. A Degree by 
. 4.759985 [ Don Juan = 56767,79 Toiſes, at the Equator gives Ra- 
| : dius of Curvature 3947,42 Engiiſb Miles. But this Cur» 
Log. of Toiſes iur.: 6.5 173211 || wature is according to the ſuppojed ſpherical and not ſphe- 
Toijes in an Engliſh Mile 823,97 .- . . + -2-9459144 þ roidal Form of the Earth, axd therefore incorreQ. 


rere 
Toiſes in 10 are 57437, 9 


= 
FE 

- 
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- 
* 
s * 
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» 3.6014097 


* — — _— _— = a 23. * _ : — ——<—_— —J 


4 
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Engliſb Miles in r = 39941153 <« 


OBSERVATION on the latter Part of the INTRODUCTION to the New Principles of Geography and Navigation, by B. Martin; printing 
| at Mr. FMERSON, and miſrepreſenting his Judgment and the TRUTH. 

SAILING by the Sphersi4 inſtead of by the Sphere, (till the larger Errert of the Crurſe and Diftance can be truly corrected) is ſimilar to cor. 

refting the ſmall Equations of the Moon's Orbit, while the larger Ones, or even thoſe of the mean Motions, are left /argely defect ive. 

To what Purpoſe then are the different Principles of Murdech and Juan introduced to the Pradtice of Navigation, and called New Princip: 

of Geography and Nawigation, when neither (of thoſe widely different Principles) are certain ? 

And for the Azthor of theſe Principles to ſoppoſe Mr. EMERSON depreciated what he did not, (who gave his Reaſon for what he ſaid, an 
was unanſwered) is the ſame as if Mr. Emerſon were to ſuppoſe his Depreciator to be what he is not, and ſo preſs and degrade him with the 
Conſequences of the erroneous Suppeſition, 

RE-REVIEWER. 


| To the AUTHOR of the ROYAL ASTRONOMER and NAVIGATOR. 

REMARKS en a BOOK intitled New Principles of Geography and Navigation, pretending to more Exafineſs than TRUTH and 

| PRACTICABILITY. 
AS to theſe New Principles of Navigation they are taken all from Murdoch. When I read them I found the Reaſoning not Sterling. The 
| J Fable of meridiona/ Parts, the very Examples and the Remarks are all Murdoch's, making up the firft Part of this new Navigation. | 
' | IMurdech's Book is a Quarto Pamphlet of 38 Pages, beſides an Introduction of 32 Pages, printed in 1741, intitled Mercator: Sailing applicd 
* — _ R + ro of the Earth; a Book exceeding the Nez Principles of Navigation; but the wiſer Author (I have heard) has propoſed te 
s Errors. , 

The principal Things of Note in the new Principles of Navigation are theſe, 

In Page 12. the Author is pleaſed to tell us, from Maupertuis and Picard, that the Earth's Semi-axis to the Radius of the Equator in 
3 7” = $5300 from whence it follows, that the Exceſs of the Height at Equator is 9g of the Radius. Sir Iſaac Newton made it 230 
only, by Computation. 

Page 19. The Author of the New Principles calls the Diſſance of the Place (a Ship arrives at) from the Meridian of the Place failed from, 
by the Name of Departure ; though Departure and meridional Diſtance are of a different Nature; Which ſhews that this Author knows Nothiny 


of what Departure is ; and therefore a very fit Perſon to write a Book of Navigation ! 2 
5 4% 
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SITION II. To determine the Ratio of the Semidiameter of the EARTU's Equator, to the Semidiameter 
of 2 u's Ax 18, from the Radius of Curvatury, and Latitude, for two Placer, on the Earth's Surface being given # 


f ſt be firſt determined by Rulx V. foregoing. 
a th ER Com. Logarithms. By Lapland and Nan 


| FI gf = p70 rig* = £03.60 
Latitude, r=3994,115 Miles | 3.6014097 | a==—= ASST : l : 
Latland 66 20 | r=2,28 16693 0.3582527 rr —rittg* « Of =1552.956 | 
| $22,4911874 0.3964064 959-352 * . — 
. ˙—˙— _ —— Jr 2108.06 
981.345 ** | 2 907 
4 rH*=3090.3 12 
By Lapland and Equator. 


FI 9b = 251.737 


France 49 22 | p= 3958,4 Miles. | 3-5975195 IRE 1298-347 1* 


2 6 a g 
= 1,1653472 0.066455 4 —| (3 = 1550.084 
72 18335892 o. 1862750 1310.43 8 gs — 
br = o. 
| rito*=1310.543 
By France and Equator. Here 


2 
| | 110 = 250.234 putting 
Equator 09 12 3947-45 Miles, * 6 
— 1. 0.0000000 339.8209 ** —_— — Letters 
pI TTIS EO, for thoſe 


| ez 39.8269 of France. 


8963132 
3.590313 1 8.7345 * u* 
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Page 23. This Author of the ſame Principles, projects the Arch of the Meridian upon the Tangent, by an Eye at the Earth's Center, 
perhaps with Deſign to find the meridional Parts, If this was his Meaning, then the meridian Line for any Latitude is no more than the 
Tangent of that Latitude: becauſe any Arch is projected into iti Tangent by an Eye at the Center, | 

This Author likewiſe repreſents ſailing by middle Latitude as not deſerving his Notice or Regard ; though every Seaman knows, in ſhort 
Diftances, as far as any Ship can run in 24 Hours, that the Drfference by this Method from that of Mercator, in keeping a Ship's Rec- 
koning of Longitude and Latitude, is not ſenſible ; which Method of Middle-Latitude-Sailing is therefore a very uſeful Apprexima- 


tion. 


Page 32. He ſpeaks of a Compaſs, which is to be more than 100 Times ſtronger than thoſe of the common Sort, by which, I ſuppoſe, that 
he intends to ſail 100 Times more correctly than by the common Methods in Practice. 

Page 35- He does not reckon Departure any Element of Navigation, or as belonging to the Art of — becauſe it cannot be known from 
Obſervation ; nor is it thought (by this Author) of any real Uſe, being determined by Computation; but leads (as he thinks) to Error, But 
does not every Body of Experience in Navigation know, that all the Eaftings and Weftings are ſo many Departures; and that the Sum of them 
lying one Way, or Difference the other, is the total Departure, made in 24 Hours-Run ; and extremely near the Truth. | 

In Page 36. He makes uſe of Departure in Calculations, though he had faid before it was uſeleſs ; who has here forgot himſelf, He re- 
ſolves all his Caſes mechanically, by Scale and Compaſs, and inſtead of a Scale uſes Paper-Schemes, from which no Certainty can be expected; 
which, however, I ſubmit to the Trial of others, - 


Page 43. He ſays the Way of Working on his Chart is the ſame as on any other; he only propoſes to be more exact. Why then (in the 
Name of Wiſdom) does he call them New Principles ? 


He gives us a Table of the Magnitude of the Earth's Parallels, as Murdoch has done; nor ſeems to ſuppoſe them any Way different from thoſe 
of the Sphere, for any Thing he haz ſhewn to the contrary in his Book of New Principles, If ſo, he might as well ſuppoſe all the Degrees of 
the Meridian to be equal, 

There is no ſuch Thing in this zvbole Bock as any Correction of Latitude or Longitude ; as if they were but Trifes not worthy his Regard : 


while every experienced Navigator is ſenfble, that there is no Sailing without ſuch Correction. But the Uſe of his new Compaſs and Dromome- 
ter may make that Correction needleſs, as Mees for the Defe#, oarrrnonnoGlo 0&4 nw 


In the ſecond Part of this new Performance, the Author has given another Table of Meridional Parts from Don Fuan's Book, quite differ 
from the former he took from Mur dach. 


Don Juan makes the Radius of the Equator to the Earth's Axir, as 266 to 265, and therefore the Exceſs of the Height of the Equator is 


xi. Part of the Radius; which is not balf ſo much as the other from Maupertuis and Murdoch, and is not far different from the Ratio by 
Sir Iſaac Newton, 


But, from his finding the great Difference, be ſoftens a little, and ſays, that either the Earth is not a perfe? Spheroid, or there are ſome Errors 
committed in the Menſuration : And is forced tc ſav, that it is difficult to determine the true Ratio. What then ſhall we truſt to? And what is 
come of this Bray of as wry the Spheroidal Surface of the Earth and Sea, 4vithout any Error at all, (See Page 27). 

This is to be remarked, that ſince his fit Way from Maupertzis and Murdoch makes the Earth differ twice as much from a Sphere, 


as his ſecond Way from Juan and Newton, That if Jucr and Newton are right, (and who can ſhew the contrary) then it will follow that the 
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| When he comes to compare the different Meaſures of a Degree on the Earth's Surface, this Author is in the utmoſt Diſtreſs, and tries to 
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By the three Ratio: found of the Squares of the Earth's Diameters, 
— 959-352 __ 2977599 ws 959731 


— = a= 2,9775893 2 Here you may ſee how this ſame Me. 
2 981.345 a 8 p p thod, by Mr. Martin's miſtaken Radiu, 
„„ 222 956937 1 2995330 of the Earth's Curvature, gives the Ratios 
1310.543 | 199009373 2 I of the Earth's Diameters, very diffe. 
ome — cofobes eee | 
a 339-8269 — 1 599078553 Z _ I 
6 996240 
The Ratio of the Earth's Diameters according to Don JUAN, = = . = 5 


F HENCE , fewn the ERROR, of Mr, MARTIN' METHOD of determining the Ratio of the Eart!); 
Diameters, by an incorref# Radius of Curvature, 
OTHERWISE : According to M. MAUPERTUIS' METHOD of determining the ſaid RATIO; Mr. Martin 
not chuſing to depend on his RULES given, at P. 10. 11. in his New Principles of NAVIGATION; who has 
therefore followed THIS ME'THOD. 


LET the Radius of the Equator to the Semi. axis be as 1 to n; and A and B the Length of zwvo different Degrees, 
meaſured in different Latitudes ; and @ and 6 the reſpective Sines of thoſe Latitudes; then, from the Properties of an 


Elli; 


A K 1111 —1 X a* = BN 1 * 


; 2XA—B | WES 4 1 
Or, Tac * DEB.” where 2 r 


FY 


* — 4 


— is as near the true Figure of the Earth as his fi Figure, drawn from Manpertuit, And therefore thoſe that uſe the meridional Parts for 
Sphere will come as nigh the Truth as thoſe who follow his firſt Method from Murdoch and Maupertuis. 

then can be ſaid of this Boaſting Refiner Can this Refined Navigation give the true Figure of the Earth ſo as to found any certain Com- 
putations upon it. If not, all that he has ſaid imports Nothing to the Purpoſe. And who would not ſooner follow the ſimple Method by the 
Sphere, than follow an uncertain Method, only for the Sake of its Novelty and Difficulty, when the Difference is inſenſble and uſeleſs ? 


accommodate them, by taking a Mean; but what — bas be to do that Or, be will truſt to the Truth merely upon bis Word, when Sir Iſaac 
Newton's would not be taken without Demonſtration 
I wonder how he got it into his Conception, that Mr. Emerſon depreciated that Diſcovery of the Spheroidal Figure of the Earth which is 
truly a very noble one in natural Philoſophy, He only called it an idie Refinement when applied by Pedants to the Fractice of Navigation, where 
lit can make no ſenſible Difference; and muſt create an endleſs Deal of Trouble for no uſeful Purpoſe. Mr, Znerſen gave his Reaſons for 
calling it an idle Refinement, towards the latter End of his Preface, without Deſign (he ſays) of offending any Body. And what Right has an 


fince diſcovered) never once attempted, 


and new Arches) that it cauſes, That as we know nothing what Species of a Sphervid the Earth is, or whether it is a Spheroid at all, or not? 
I hope you will not follow this refined Author's Steps of inſerting a Table of meridional Parts for the Spheroid, except it be to confront and dun- 

wich thoſe of the Sphere, and confute the pretended Advantage of Spberoidal above Spherical Navigation by Examples given of both, to cv 
the uſeleſs Difference. , 

The — why Simpſon's Difference of the Meridional Parts is fs than the Spheroidal Author's, is becauſe Simpſon uſes Sir Iſaac Newte:'s 
| Numbers 229 to 230. I have found that the Difference = 3438gs, where :== Nat. Sine Lat. gzz1—aa, a== Semi- Axis of the Earth, 

As to Robertſon's Navigation you mention, it is rather a Courſe of Mathematics ; for it contains almoſt all Branches of practical Mathematics 
Harra is much the ſame, and follows Murdoch in the Spheroid, 

In the Voyages you have made you obſerve, that neither Courſe nor Diſtance can be truly aſcertained, And therefore who would go about te 
take an immenſe Deal of Trouble to avoid an Error wh ch is involved with another, ten or twenty Times as great; and which is unavoidable; 
jand yet theſe Errors, as well one as another, may be all correfied from taking an Obſervation, }. 

I know no Way of correcting the Departure but by finding the Longitude to every particular Courſe ; yet this is troubleſome, and in 24 
Hours is inſen/ible ; and therefore in Practice every Body makes uſe of the whole Eaſting or Wefting, inftead of it, | 

Yours MzTHoDp of finding the Departure, Difference of Longitude, Latitude, &c. by the Seaman's ComruTzR, &c. is pretty enough, an 
will be of Uſe in Practical Navigation. 

I know of nobody that has taken the Trouble to compute the Meridional Parts to the Spheroid, but Murdoch (which is only in «obo Ye. 
grees) and what the Author of the New Principles gives us from Juan. 

As to che Tables of reputed Longitude and Latitude of Places, there is a great Difference among Authors. 
oY beft — » aſcertain them neareft (fince exact Truth cannot be had) is by comparing ſeveral Books together, and where they differ 
Ito apply fot 

The Longitudes 12 reckoned from the weſtermoſt Part of Africa, as being long fince eſlabliſhed by Cuſtom, and ought not to be altered. 
Thus, the celeflial Longitudes are reckoned from the firſt Point of Aries, and ought not to be altered; though ſome whimſical Perſons, 


Man to depreciate another's Judgment, for what he advances, unleſs he properly anſwers him; which the Author of the New Principle (log [8 


And Mr. Emerſon till continues to affirm, that the rrifling Difference it makes is not worth the immenſe Labour (of mating meridiona! Pari 


| ContradiQtion to a ſettled Cuſtom, might reckon them from Libra, or any other Point of the Ecliptic. NzwTONIENSIS, 
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] ReſpeRt of the other Terms, may be rejefed; and #3 = 1 — 2m, and i =2amz - Above. 
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to which Ratio, wiz. 266 to 265, 
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Or, (more ſimply) putting m=1— #, then = 1 —#, and * =1 — 2-: + , where u being very ſmall, in 


3 Xx AA  B_* 
A—B | 
Whence, m = TX EB or when B nearly A, 


A DEE B a * * 
9 . . as is evident. 
3 — 
New, if the Meaſure of one of the Degrees be taken near the Equator (auen b = 0) then m= e 2s is atfo ev 


dent. 
"Whenee, we have B A — 3Aa*m, the Length of a Degree of the Meridian at the Equator. 


Then, m = 


EXAMPLE. LET A = 57437,9 the Toiſes in a Degree in Lapland, and B 57050 the Toiſes in a Degree at 
the Parallel of 45* in France. 


Then, by the Equation foregoing, * = 0,006646 = 1 — n, 
Whence, 1 — 0,00646 = 0,99354 = #: ; 
Therefore, 1: n = ,99354 :: 266 : 264,3 the Ratio of the Earth's Diameters. 


CONSEQUENTLY, To find the Length of a Degree at the Equator ? 


LET A= $7437 9 Toiſes in a Degree meaſured in V ven and we have by the Equation B = A — 3 Am = 
565014 Toiſes at the or : Or, if A be taken = 57050 Teiſes in a Degree of Latitude in France, under the Paralle/ 
of 45%, Then B = A — 3Ama* = 56497,2 the Toiſes in a Degree at the Equator. 
From both which Methods, of M. Maupertuis, by a Degree meaſured in Lap/and, and another meaſured in France, 
a Degree at the Equator ſhould be nearly 56500 Toijes ; being 4% than the Degree meaſured there by Don Juan, at the 
Equator, by about 268 Toiſes. | 
BUT, admitting the Truth of Don Juan's Meaſure of a Degree at the Equator, and alſo of the Meaſure of a 
Degree betore in — Latitude 45 Then zz = 0,003297 ; Whence 1: »= ,9967 :: 266 : 265, 12; according 
oh Juan has fixed the Ratio of the Earth's equatorial to the polar Diameter; as 
on which Hypotheſis he has computed his Table of meridional Parts of the Earth, as a Spheroid, which meridional Parts 
we have given with thoſe of the Sphere for the Navigators Trial and Curioſity. 

If the two extreme Degrees, meaſured in Lapland and at the Equator, be taken as true, Then A = 57437,9 and B 
AB 
3Aa* 
Conſequently, 1: n = 2,995 37 :: 266 : 264,73, being a mean Quantity between 264,3 and 265, 12 the Numbers 


— tound, as Members of the Ratio, from the Meaſure of a Degree in Lapland and France, and France and at the 
quator, 


56767,788, whence = 


= 0,004625, 


According to the New) 
By M. Maupertuis Principles of Navigat. 


| Method, By Mr, Martin. From a Degree meaſured in 
Now, 1 to ,99354 1 to ,g887 3 Lapland and France, 
1 to 9967 1 to ,99839 France and at the Equatcr, 
1 to ,99537 1 to ,99533 Lapland and Equator. 


J. WHENCE, it evidently appears, if M. Maupertuis Method of determining the Ratio of the Earth's Diameters, 
by two different and diſtant Degrees meaſured on the Earth's Surface, be nearly true, as it appears to be confitent 
in the near Agreement of the different Anſwers, it alſo appears as evident, that the Method, by the New Principles 
of Geography and Navigation, for determining the Ratio of the ſame Earth's Diameters, is erroneous ; from the 
difterent Anſwers to the ſame Requiſites, deduced as above. For it ſuppoſes (what is not) an elliptic Arc to be 
circular, + or a Degree; and the Middle thereof, of circular Curvature, to coincide with the elliptic Curvature of the 
Earth s Meridian. The Radius of Curvature likewiſe of the meaſured Degree confidered at a circular Arc, to be the Radin: 
of Curwature to the Middle of that Degree of the elliptic Meridian, Which to Suppoſe, is againſt the Hypotheſis admitted, 
and imenſions of the Earth ſought, as a Spheroid, formed by the Rotation of the Semi-ellipfis about its ſorter 
5 | Diameter; not © about its longer Diameter,” as is aflerted in the Introduction to the New Principles of Na- 


& HENCE, it neceſſarily follows, that the Solutions to the XI Problems, P. 12, 13, 14, of this New Newi 


are from erroneous Principles, differing from the Truth, by other Methods; as in the Scholium, P. 14, is Ggnified, 
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Of the DIMENSIONS of the EARTH as a SPHEROID. | 


a. 


rn ce Chrift. Pzr3ONs NAMEs meaſurin Places Names meaſured. Geographical Miles, 
——_— - 1. . +» Almamoon, Caliph of Babylon ' . © . + » - . 
1525 T Fernelius . . » . . France . . P . . 68. 


| Set out 1735 . Don George Juan, Don Antoine de Ulha, attending the Academician.] | 


e MEASURE of the EARTH ar different Times by diferm PERSONS, 


op-Zoom, to 1 11! 300 55021 
Alcmaer and Leyden, a Mean of in a Degree, 
both * . * . * * . 
Miles. 


1633. + Norawood, an Engliſhman : «. between London and York , , , . 69 in a Degree. 


; = 367196 Feet. 
1654 « + « « Ricciclus, by ſeveral Metheds found the Earth's Circumference , . 64363 Bologna Paces. 


or 61650 Toiſes. 


Szellius, a Dutch Mathematician . between Alcmaer and 25 French Toiſes, 


Lewis XIV. , , . M. Picard meaſured between Malvoiſine and Amiens Toiſes, 
Leſi than Norweed in a Deg. by 240 Toiſes . . 788500 Toijes to 1® 221 55 57060 to 10. 
1918 , . « NM. Caſiui meaſured the whole Meridian of France, Toiſes, 


| Paris to Dunkirk . . . . . « . . $6960 
Same as Picard . . Dunkirk to Collioure  . « . 57060 
Mr. Muſchenbrook, correcting Snellius, meaſured the ſame Arch, and found 7033 to 1*| 
* * The above Meaſurements had been ſufficient for determining the Earth's Dimenſions as a Sphere, but Bae ariſing 
about its Figure, 2 to Sir Iſaac Newton, as a Spheroid, further Meaſure was made, to determine this important | 
Truth, as mar as e. 
Began 1736 ” . + Mefveurs Clairaut, Camus, Le Monnier, Manper-] meaſured a Degree in) Toijes. | 
ended Dec. following. tus, the Abbe Outhiar, of France, M. Celſus, > Lapland, near the 5 57437,9 to 19. 
Profeſſor of Aſtronomy at Up/al . . . Arctic Circle , . . 
Picard's leſs by , . . 377,9 
Picard's corrected, allowing for Aberration of Light, of the obſerved Star, 6 
the Preceſſion of Æguinaxes, Refraction of Light, (6efore 2 . [T * 


Le/s than at the Polar Circ 3 
EP Doubt: ariſing about the Difference of a Degree in France, at the Return of the Academicians from the North, 


ES a 6:5 © © 6 & 57097 ö 
I 0 


La Merid. de Paris werifite, 45 Parallel. 


The Difference of a 7 in Lapland and France proved che Figure of the Earth to be no Sphere, but rather 
a Spheroid ; the Ratio of which Diameters (the % Polar to the greater equatorial) were now to be correctly de- 
termined. On which Ratio were now to depend the Improvement of Geography and Astronomy, and alſo Navigation, 


ſo far as the Earth"; Figure can be applied to the Practice of that Art, To which End a further Meaſure was applied 
near the Earth's Zquator. 


Toiſes 57050 to 1“. 


See Juan's Book, from France, by whom two Ob/erwvatories were erected in the Plain | 
of Yarugui, one at Pueblo Viejo, and the other at Cuenca, by 


which, with a great Number of Signals erected, they formed | 
and meaſured about 30 Triangles, and obtained a Baſe Line of 


1957 34,574 Toiſes, een the Parallels of Pueblo Viejo and | Pueblo Viejo to Cuenca, 
Ea 7 er RE SIS ne  . Lat. oo 3245“ N. 20 54/7408. 


1 
Diff. Latitude , . Sum 3* 26! 524" 
Toaiſes | Toiſes. 
As 30 26/ 5239 : 1957344547 :: 10 at the Equator : 56767, 788. 
CCS. at the A die Circle, | | 
Taking 97625 in a Degree J under Parallel of 45 N. or Fraxce by Rules before given c Ratio of 


{| Therefore, 265%: 266“ : : $6768 Toi/er in a Degree, at the Equator : 57438 Toiſes in a Degree at the Pole. But, 


whether it is an exa& Sphereid, or not; and the Doubt is likely to remain, till we can meaſure the Length of a 


5705 
The Earth's Semi- Axis to the Semidiameter of the Equator, as 264,3 to 266. 


Nearer to Sir Jaac Newton . , , Don Juan determines it to be 265 to 266. * 


It is known, that 13 : »* (1 to , being the Ratio of the Equatorial to the Polar Diameter) : : Length of a De- 
gree at the Equator : to the Length of a Degree at the Pole, by the elliptic Theory. Or, 1: n :: 266 : 265- 


they. are the Toiſes in a Degree at Lapland near the Ardic Circle, and much leſs than in a Degree at the Pole. 
Hence, the Number 265 is a little to large (as it is ſaid by the Refiner) in the Ratio of 266 : 265, the Equatorial 
to the Polar Diameters of the Earth. And therefore the Matter is fill in Diſpute as to the true Figure of the Earth, 


Degree at the Pole ( ron eff habitabilis Mee). That, upon the whole ( notwithſlanding the late Aub lor: 


the Arch was remeaſured by Caſſini de Thury (Grandſon to the former) and De /a Caille, the Work was intitled, | 


. Jpretended Improvements by the elliptic Chart, eonſtruꝭted from Meridional Parts on wrong Principles) the Mercator Chart, 


— — 


— 


for 


— —.. 


ant NAVIGATOR: 301 


— 


om Of the DIMENSIONS -of che EARTH as 42 SPHEROID. 


7 ng, will prove the Correcter of the 1e. Whatever mi ht be expected from a Chart conſtructed 

= — of — conſtructed from Murdoch's or Maupertuis) rinciples, "ES 
hat anf the Dimenſions of the Earth be exa&ly, or very _ determined, and what Sort of a Figure it is, 

the Errors in Navigation from a wrong Figure of the Earth admitted will be greater than thoſe from ſuppoſing it] 
an exa Sphere, excluſive of the larger Errors in the Courſe and Diſtance, that are impracticable to correct, but by 
celeſtial O/ervation. Nor will -the incorrect Determination of the Fi ure of the Earth have a better Effect, in the 
true Determination of the Parallares of the Moon, Beginning, Middle, and End of the Solar Eclipſes, their Quan 
tity of Duration, the Sun's Parallax by the Tranſit of Venus over his Diſk, 1761, which will all be a little precarious, 


COMPARISON of different SyAkROIDAL avith the ſame SPHERICAL NAVIGATION, 


EXAMPLE. Mr. Murdoch (and after him Mr. Martin) ſuppoſes a Ship ſails from a Place in 25 Latitude South 
to = in 300 Latitude N. {the Difference of Latitude 559) on 4 Courſe 75 43 from the Meridian (being a Caſe 
0 


that never happens in the Practice of Navigation) required the Difference of Longitude and Diſtance run 
The Difference of Longitude, by Mercator, is A 8 > 4 6 ; . 3206/ | 
The Difference of Longitude, by Murdec/'s Spheroid, or Figure of the Earth , . . 3141 
Difference, 4% 65 
Diflancs ſailed according to the Sphere CCC 
Diftance ſailed by Murdoels Spheraid . $753 . . 8 . . 4423 
Difference, % . . 89 
Difference of Longitude according to Juan's Spheraid —<% . . . 3148 | 
Diftance ſailed, according to Fuan . . . . 5 a3d . 4482 
Difference of Juan, from Murdoch, or Martin, . . TW: = * 
Diftance ſailed . 5, 


: 59 
Notwithſtanding Mr. Martin's pretended Refinement of Navigation from Error, he, in one Part of his Introduction, 
| ſpeaks thus, (as if he had forgot himſelf) It is too wwell known, how many Errors and Miſtakes our moſt ſeilful Seamen 
are liable to in the Direction of their Courſe, their Diſtance run, &c.” — Therefore to agree with M. Maupertuis, 
when all the Elements of Navigation are brought to Perfection, it will then be ſeen to what a Degree of Perfection 
this Element of Spheroidal Navigation (being applied to Practice) will have among the reſt, the Errors of the Cour/e 
and Diſtaxce ſtill remaining. 7 ſ 

TO determine (more corredly) the Ratio of the Diameters of the Earth, from the Meaſure of two different Degrees 
of Latitude on its Surface, ſuppoſing the Form of the Earth to be that of an oblate Spheroid ? 
PUT S Semi-Axis. Latitude. |Toiſes in Deg. I Roots of which Des. 
= Semidiameter " the Equator, meaſured, |Toiſes. 

n the Meaſures of a Degree of the Meridian 

at the given Latitudes of the Places P,p, Ex. Zapland 669 30/ 
| 1 9 : of thoſe Latitudes, 


the Co/angent of the Latitude P. 


$7437,9=M|1488,672 = MF 
France 49 22 56925, = 479, 811 = m3 
Equator o o 56767, 8 1477, 7 1 = m3 


8 . B La land c —— — — 888 
oy N — yu ad F | * VITA N 1—,0221723 = - 1 a 
AzM 5 a = n* , B= ASS S =D. N= Lapland c 99535 
A a 83 | Equator (T=v 1Þ+n=v 1—,00926018 = * 
Nr France Je 1 — 99839 | 
_ - . Eguater C Ni = 1—,00321503 TIT 
F TIE „%% From the above variable Ratios of the Earth's Di. 
a 2 a ameters, deduced from unerring Rules (/uppoſing the Earth 
or -þ rer Aran to be in the Form of a Spheroid) it is evident, that either 
— 1—B * „ — the Earth is not a Spheroid, or elſe the Menſurations taken 
of @ Degree at different Places on its Surface are not true. — Hence, the immenſe Expence and Trouble the French Nation have 


been at in taking the ſeveral Menſurations of Arches on the Earth's Surface, are intirely thrown away. And we Hall at 
ft be forced to depend more on the Computations of Sir Iſaac Newton, or Myr. Emerſon, by the Laws of Gravity, While 
the different Denſities of the Earth's Subſtance, next its Surface, and tawards its Center, (on which that Computation depends ) N 


remain uncertain, 

AND HENCE 1$ PROVED THE ABSURDITY OR UNCERTAINTY OF SPHEROIDAL NAVIGATION! AND CONSEQUENTLY OF 178 
BEING AN IDLE OR USELESS REFINEMENT, 

For were the true Figure of the EARTH and SzA determined (which may vary by the Effect of the Moon's Gravity more or leſs at dif- 
{ferent Times -on the Sea) its Diſcovery would be a greater antage to Geography than to the PRACTICE of NAVIGATION ; ice the 
Spherical Surface off the Earth only confilered, is ſufficient to anſwer the End of all which Purpoſes. 

Therefore Mrs, MounT and Pacz on Tower-Hill, continue the Sale of their OłrD MERCATOR CnanTs with ſuperior Advantage to 
any New SPHEROIDAL ONEs, conſtructed ( from Mu:doch) doubly erroneous, wher: compared with the Sphere, and Juan's ſuppoſed truer 
Spberoid.— For the Meridional Parts of the New Spheroidal Chart (prematurely or inadvertently made by B. Martin) differ twice as much frimf | 
thoſe of the ſuppoſed truer Spheroid (aft recommended for Practice in Navigation, by B. Martin) as theſe truer differ from the Meridional 91 

| | 


Parts of the Sphere, 
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The PROPERTIES of 4 Right-angled PLANE TRIANGLE, 


IF each Side of a right angled plane Triangle be made Radius, and Circles be deſcribed thereto from each End. of the 
Hypothenuſe, at the acute Angle, as a Center, then the two Sides, lying contiguous, and third Side lying remote to the ſame Cen- 
ter, will be the Natural Secant, Coſine, and Sine; Cotangent, Secant, and Tangent, reſpectively, of the Angle at the 
Center, included by the Hypothenuſe and one Leg; each of thoſe taus Sides being made Radius. 

Or, The natural Secant, Coſine, and Sine; Cotangent, Secant, and Tangent, of one Angle (included by the Hy. 
pothenuſe and one Leg) ander 45%, will be the natural Coſecant, Sine, and Coſine; Tangent, Co-ſecant, and Co- 
tangent, re/pefively, of the other Angle, above A”, and the contrary. And therefore theſe will be proportional to the 

Secants, Sines, Tangents, to the Radius in the Table. 1 


| | 
On this Property of right-angled plane Triangles, the Seaman's Ready Computers No. I. II. III. are foanded, by making each Side of a right -£ 
angled Triangle Radius, == 10000, and taking out of the Tables for the 3 varied Sides, made Radius, 1, 2, 3, 4, 9 6, 753, 9 uae of Radius, 1 
Coſine, and Sine; Radius, Secant, and Tangent; Radius, Coſecant, and Cotangent, correſpondent, for all the Angles from 1 to 45 Degrees; + 
whoſe Complements, having the ſame Numbers, from 45 to 90 Degrees, ſerve for 1, a, 3, 4, 5, 6, 7, 8, 9 Times the ſame Complements, or for all '+ 
the Angles from 45 to go Degrees. 2 
Computer Fg No, I, N 5 ; / 
LET 10000, 20000, 30000, 40000, $0000, 60000, 70000, $0000, or g0000 = Radius, Other Sides, 58 
P : ', : F — — — — Ae — — 1 
Correſpondent to which the other two Sides are ſet down in Computers, — — + + + Dif. Latitude. , , , . Departure '& 
No. I. II. III. ; : nuſe, Diſtance. , . . Departure. . . Dif. Latitude, 
Being found by Multiplication of 1, 2, 3» 4» 5, 6, 7, 8, 9 into Na- Computer, No, II. 43 
tural 0 1 g Radlus. Other Sides. 7 i 4 
one and D1me 0 a — — a — 1 
ov. and Secant call iS. ae Longer E 1 Departure. . Diſtance. 8 
Cotangent and Coſecant 7 Depart, oe DG Lit o © CY &Y Diſtance, 
Computer, No, III, 
| Radius, Other Sides, 
As 


-—- 


10009, | Leg. 


—— 


—— 


— — — — 
Shorter E „%% (v © 5 i” 
« Leg. Di . Lat. CCS 6 Departure Ss Sd @&'2 5 Diſtance, 


Some PROPERTIES ff SINES, TANGENTS, c. 


THE Cofine, Tangent, Cotangent, and Secant are common to two Arches, which ate Supplements to each other: Yet in an Arc ABOVE A 
QUADRANT they are Negative; being drawn the contrary Way to thoſe of an Arc leſs than a QUADRANT, 
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Sine 


In e, ( Affirmative under Affirmative (fr. oo to goo, fr, 2700 to 3600. 
General 3 Abr ; eas Arey 5 above Fat . Tante bt 900 to 2700, F l 


Affirmative 7 from oo to go, from 1800 to 2700, Affirmative ) from o to oo, from 1800 to 2700, 
SOT. ; Negative ; from 900 to 1809, from 2700 to 3600. Cotangent | Negative J from go® to 1800, From 2709 to 360% 


. 2 er 


Affirmative 182 o to god, from 2700 to 3600. Ceſecants 12 ftom oo to 1800. 


0 Seeants, Negative from gos to 2700. Negative F from 1800 to 4600, 
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nm 


Sines i Have J to thoſe of 
| Verſed Sine. . Affirmative, in general. 1 of 3 Tas — 
For ether infinite Properties of Sines, Tangents, Cc. conſult Mr. EMERSON's TRIGONOMETRY, be has there exbauſted the Subject, 
and left ne Reom for any Perſon to make In provement after bim. 


SOME PROPERTIES of the SIDBS and ANGLES of PLANE TRIANGLES. 


1. As Same, Hyp. and I longer LEG of a right angled Triangle is to $6, ſo is the ſhorter LEG to its e Angle, nearly, | 
2. a being the Degrees 4 the leſs Angle, it will be, : 45 Ppefite Angle, y 


As —— + 250 : 11: Hypothenuſe : Oppoſite Side to that C., nearly. 
3. a being the Degrees of the leſs Angle, it will be, 
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As 1:12 — :: Hypothenuſe : adjoining Side to that C., nearly. 


4. In any right-lined Triangle, As the Baſe : Sum Sides 11 Diff, Sides : Diff. Segments Baſe by a Perpendicular, 


= By theſe 4 Properties, and 47 Propoſition I. Euclid, all the Caſes of right-lined Triangles may be ſolved evithout Tables: letting fall | 
erpendicular from the End of given Side, and oppoſite to a given Angle, 


5. In any right-lined Triangle As Sum of any two Sides : to their Diff, :: Tan Sum of their eL£.s : Tangent I their Difference. 
6. In any right-lined Triangle, As twice the Rectangle of the Legs, including an * — Squares i — . BI :2 Radius 1 Co 
vertical C. included by the Legs, 
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I "TASES of Ribranghd PLANE TRIANGLES. 


3s C BA 
N Or, Scr. C.: Hyp. 1: t. C. : ep. Leg. 


1 CA 


| Secant 1 Tangent : Radius 


{| ſpherical Triangles further on, by Lord Napier s Propoſition, 


O 


B A 


— TTV © all the CASES of PLANE TRIANGLES. puns. 


C 


D 
"CASES of Oblique PLANE TRIANGLES. 


SOUGHT |—————— _ 3 F 3 1 
. By PROPORTION. 8 |____ By PROPORTION. 


Rad.: Hyp. :: s. given C. : opp» Leg. 
: BC 1 4. B 5 CA. 
Ct BA, 


Hyp. C. Op: Leg 
7 


ye. & Fa Hyp. 1 Rad. :: Leg : 5. cp. C. | 
ca BC: R:: CA: 3. B. 

o BA (e BA: . C. | 
| | Or [Leg : Rad. : Hyp. 1 Sec. 0p. C. to Leg. || __ 
Hyp. & Leg Other Leg Find the 2 s by Caſe 2. N 

3C, CA — And then the Leg by Caſe 1. 

Lge £ hyp. 1.4: Lg op. : Rad, ; Hyp. - 

| CA, B BY :BeCAunRs BG 

. IBA, C 1 BA. | 

7 © Or Rad.: Leg :: ſec. adj. C.: Hyp. 

Ls. [Other Leg |. 2. : opp. Leg. :: 5. other C. : op. Leg, 

ca, B BA * „: A :: 3. C. 1 BA, | 


6. Cr BA:: B: CA, 

Or Rad. : Leg 22 ts adj. 2 other Leg. 

N Le A Rad. + other : t. op. 4. 
A: CA: R: t. B Complements of 

e: BA:: R t. C one another. 

{Legs Hyp. Find the . ly Caſe 6. 
7A, CA IBC ben the Hyp. by Caſe 4. 

EACH 4 of the following Terms, in the ſame Refangle are propor- 
tional, read from Left to Right, or from Right to Left : Shewing the 
Variations of anſwering trigonometrical Caſes by the Tables. 

Radius : Sine : Cofine { N. B. Any two of theſe Propor- 


_, TT 
* BA, CA B 
3 


— 


tionals may be put in the Room of 
any other two {ke Proportionals. 


— 


Coſecant : Radius : Cotangent 
Thus, As Rad. : 3. given . :: 
Or, As Sec.: t. given . 1 :' Opp. Leg to the given . 
Coſec. : Rad ius :: } 
The above /ike Propor tionals may be alſo varied in the Solution of 


UNIVERSALLY. 

IN any right-lined Triangle, whoſe Sides are 
repreſented by A, B, C, and oppoſite Angles by 

E a, 6, c, any three of the ſix Terms being given, 


1. otber 4 7 p. Side. 
A : BC :: s. BCA: BA. | 
4. B : CA, 

. p. C. :: Side : op. C. 
irn eee. 
EA nun e: e A. 

New, two s known, their Sum fr, 
180% leaves the 3d Z. BCA. 


1 A, B, BCA,|BA 
[BC. CA 

2 Sides & C. Otber . Side 

oppoſite to one B 

2 BC, CA, A] A 

B BCA 


482 Side Ot ber Sides . 4 3 op. Side :: 


the J Sum gives the 2 Angles required, 


Sides & C. Oiber Side | Find C oppoſite Side required by Cale 2. ; 
28 to one Then the required Side by Caſe 1. { 
31BC, CA, AAB s. A : BC :: . BCA ; AB, 
B . B : CA :: 3. BCA : AB, 
2 Sides and Other t 'Sum Sides : their Dif. :: Tan, I Sum op. 
included £8 os > x their Difference, 
BA, BC, 8 A Which ed to and ſubrracted from 
B „ 


8 


A (except the 3 Angles) the Reſt are thus deter- 
mined. 
CASE I. When there is a Side and C. op. given. 
A B 
B Then — = — = L » Whence the 
Term req, is had. 3. 4 CS INS 


(> When two Sides A, B, and an E. oppoſite to one of them A is 
given, if A js leſs than B, then 6, c, and C have each two Values. If 
A 1s greater than B, then 6, c, and C have but one Value, 


CASE II. Te Sides (A the greater, B the leſs) ard an Angle e in- 
cluded are given. 


Put D = — — 
2 


by and AFB X!.D==tiE, 


— —— 


Then a=D+E, and =D E. 
Likewiſe, Put L. 2A ＋ L. 2B *þ 2L. .. 4c — 20,0000000=L.F, 


and 2L, A—B— L,G: Then 3 L. FG L. c, the 3d Side d 
N. B. If the included , 5 is _ ; 6 * 


A B 3. 4 
Then, t. E X 1; . = — X27; and C x A, 


N. B. 4, tn and L, denote Sine, Tangent, Radius, and Logarithm, 


Lans — 


2 Sides and \The other 
included Side, Find the / s by Caſe 4, and then the 
a, Be |CA ſought Side CA by Caſe 1. 
EW 
Sides E. oppoſite Let fall Perp, CD oppoſite C. required, 
BA, BC, CA|rto one Side.] Then, Baſe : Sum Legs :: Biß. Legs 
A. : Dif. S s Baſe BD —- DA, where 
the Perpendicutr falls, I wobich Diff. 
6 = m, added to and ſubtrafted from 
half the Baſe gives the Segments BD, 
| and DA, 
Whence Z. A is found by Caſe 2d of 
Right-angled Triangles. 1 
CASE III. 
FROM the 3 SIDES given, A, B, (including a required , « 


and C the Side oppoſite to a required Angle, this Angle may be found 
thus. 

RULE, Add the 3 Sides together, and take the } Sum thereof, and 
ſet down its co. Logarithm. Under which ſet down the co, Logarithm 
of the Difference between which half Sum aud. the Side oppoſue to the 
required Angle, and then ſet dozn the Logarithms of tbe Difference 
betzween which Half Sum and the other two Sides; the Half Sum 
of wwhich four Numbers will be the Logaritum Tangent f Half Angie, 
required, | 

B+C 

Thus, If 4X 2 ” — H .* s * * * co. Log. 


H- C Side oppoſite E required.. co. Log. 
. Log. 
oe Boerne ——— — Log. 


— 


— „ 


L C re qed. Log. Tang. 4 Sum. 
Doubled the . See Page 116 for Example. 
For, H x H—-C: H- AXT H- E:: 1 (Rad. ſq.) 2, 4. 
Alſo, AB: H=AXHm—B :: 1 (Rad. fo.) , 4. 


3 


HENCE this RULE. To the Log. Complements of the Sides in- 
cluding the ſought Angle, add the Logarithms of the Difference beteveen 
the Half Sum of all the 3 Sides and each of thoſe including Sides, the 


half Sum of .thoſe 4 Numbers vill be the Log, Sine of half ihe ſought | - 


Angle. 
Thus, A, including —_— + 6:4»: 6: Log, ; 
B, including © ie where ple ld oe ig oo. Log. 
H — A 1 1 1 Log. 
HB h 6 3:9 Log. 


n 
— 


by ſought „ „„ Log. Sine 4 Sum. 


Doubled the * | 


— — womans 


9 


— — 


er 


T 


* 
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RULES for anſwering all the CASES of SAILING. 


FR — 
— th 


— 
2ͤä ä — 
W 


of PROPORTIONS for the Five CASES of PLAIN SAILING. 
1. A. Lader 2 Diſtance run :: Sine? Or, Sec, Gage : Diſtance run 11 Tan. } Or, Coſec, Courſe + Diftance run 1: 
e t Departure, | " Courſe 1 Departure. Radius: Departure. 
2. As Radius : Diſtance run 11 Caſ. } Or, Sec. Courſe 1 Diflance run 11 Ra- J Or, Cof. Courſe : Diſtance run : 1 Cor. 
Courſe : Diff. Latitude. dius : Diff. Latitude. Courſe : Diff. Latitude, 
3. As Radius : Diff. Latitude :: } Or, Cof. Courſe : Diff. Latitude: : Sine ? Or, Cot. Courſe : Diff. Latitude :: 
Tang. Courſe : Departure. Courſe : Departure, Radius : Departure, 


PROPORTIONS for the Three CASES of PARALLEL SAILING, directiy EAST or WEST. 


4. As Cof. Latitude: Diſt, 2 Places in 1 ? Or, Radius : Dift. 2 Places in 1 Parallel ? Or, Cot. Latitude 1 Dift. 2 Places in 1 Parallel 
Parallel :: Radius 1 Dif. oy 21 Sec, Lat, : Diff. Longitude, 22 Coſec, Latitude: Diff. Longitude. 

(> HENCE, The Length of a Degree of Longitude in any Parallel of Latitude is as the Cofine of the Latitude to Radius; or, as Radiu; 

to Sec, Latitude; or as Cot, to Coſec, Latitude, ? 


PROPORTIONS for the Five CASES of MIDDLE LATITUDE SAILING, where the Lo xp is concerned. 


An APPROXIMATION of MERCATOR SAILING. 


5. As Cof, Mid, Latitude: Departure :: : Or, Radius : Departure :: Secant Mid. } Or, Cor. Mid. Latitude: Departure 1: Caſec. 
Radius : Dif. Long. nearly. Lat. : Dif. Longitude, Mid. Lat. : Dif. Longitude, 
SINCE the Product of the two Extremes is equal to the Product of the two middle Terms, in any Proportion, therefore ſubſtituting in the 
5th Proportion Diſt, run x Sine Courſe = Radius X Departure, in 1ſt Proportion, and we have, 


PROPORTIONS for the Five CASES of MERCATOR - SAILING, where the LONGITUDE is concerned. 


6. As Cof. Mid. Latitude : Diſt. run :: Again, ſubſtituting in the 5th, Dif, Lat. x Tang. Courſe =Radius x Departure, in 3d Pro- 
Sine Courſe : Dif. on. portion, and we have, 

7. As Cof. Mid. Latitude: Dif. Latitude) N. B. If you take Half the Sum of the natural Cofines of the two Latitudes, and uſe the La- 

it Tang. Courſe : Df. Longitude, titude anſwering thereto, for middle Latitude, the Proportion will {according to Mr, Emerſon, 

h P. 71 of bis Navigation) be more exact. 


8. As proper Dif. Lat.: Meridional Dif. Lat.? By Sim. As. By 3d. As Rad.: Tang. Courſe :: Dif. Lat.: Departure. And fub- 
:: Departure : Diff. Longitude, 1 * the former for latter Ratio, in the 8th, we have as follows. 

9. As Radius : Meridional Dif, Lat. :: Tang. 7 N. B. The Mercator-Sailing Triangle is ſimilar to and contains the plain-ſailing Triangle: 
Courſe : Diff, Longitude, being both repreſented by Right-Lines, 


GENERAL PROPORTION, 


10. As Tang. 512 48/ of : Tang. Courſe :: Dif. Log. Tangents I Complements of Latitude from the ſame Pole ü 
(eſteeming the 3 laſt of 7 Figures Decimals and the reſt whole F WC at il” J. Dig. Long. 

This Proportion, with the iſt, anſwer all the Caſes of Sailing. 

(> Both Latitudes and the Diſtance being given to find the Difference of Longitude, the Courſe muſt firſt be found by plain Sailing, 


Or, One Latitude being given and the Difference of Longitude required, the other Latitude muſt firſt be found by plain Sailing, before the 
Longitude can be found, 


GENERAL EQUATIONS. 


IF a, 6, denote the Latitudes of tevo Places, a“, , their Diflances or Complements from the ſame Pole; A, B, the Leg. Tangents of Ia, I; 
m == Dif. A and B; M = Log, n; T =Log. Tang, of the Ship's Courſe, or Rbumb, c; | = Difference of Longitude of the two Places; L 
TI; N = 1 84875 R == 10.0000000. | 
hen, 1. R +L=M+N+T, will be the Relation between the Latitudes, Difference of Longitude, and Bearings of thoſe Places, 
Alſo, Putting d == Diſtance of the two Places, D = Log. d; 3 == Dif. Latitudes, A == Log. . 
C= Log. Coſine c; C., M“, N/, arithmetical Complements of C, M, N. 
And, 2. DCS R + A. By which two EQUATIONS all Caſes in Sailing are anſwered, where no Departure is concerned, 
N. B. Where a Leg. is to be ſubtracted, in the foregoing Equations, take its arithmetical Complement inflead thereof and add it, 


The GROUNDS. of MERCATOR-SAILING, either by Meridional PARTS of the SPHERE or SPHEROID. 


ABC is Nr Triangle 7 both | D E N. B. If the Mer. Parti for Dif. Lati- 
ADE a Mercator-ſailing Triangle I fimilar, tudes A and B, be greater than the Mer. 
AB = proper Dif. Latitude; BC = Departure, AC = Diſtance run. B O Parts for A; the Latitude given, deduc 
AD = Merid. Dif, Latitude of two Places A and B. the leſs fr. greater, for Mer. Parts of B, 


DE, Part of the Equator, = Dif, Longitude Z. DAE the Courſe, "of S en the centrary Side of Equator de, 
Hence AB: BC :: AD: DE, | 
A 


Or, Dif. Lat. Departure :: Merid, Dif. Latitude: Dif, Longitude . . Sth m_—_— whence gth Proportion deduced, 
For, AD: DE:: Rad.: Tan, DAE, i. e. Merid. Dif. Lat.: Dif. Long. :: : Tangent Courſe. 
Hence the following Table is compoſed, 


— — — — 
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TABULAR RULES for anſwering all the CASES of SAILING. | | 
—T"FIBLE of ihe 6 PLAIN SATLING CASES, — |__ In WORDS, | 1 
Caſes, Given. [Sought ANSWER, | Given, | Sought, 5 2 «qa 8 
WY 4 I Rad. : cof. c :: d : 3 , . by 2 Proportion. [Courſe Dif, Lat. [As Rad. 10 Ceſ. Courſe ſo Diſt. to Dif. Lat, + 
I c Je b Diſance Departure Rad. to fin. Courſe ſp Diſt, to Depart. | 
3 > c F: 7 :: Rad.: tan. e.. . 3 Diff. Lat. ¶ Cour ſe Dif. Lat. to Depart. jo Nad. to Tan. Courſe. | 
| * 4 4 Sin.c : e 1 Rad. . . . 1 [Departure Diſtance Sin Courſe te Depart. ſo Radius to Di. 
1 3 Tan. 1 e: Rad. : 3 3 Courſe Dit. Lat, Tan, Courſe to Depart. ſo Rad, to Dif. Lat, 
| 3 wks 4 Sin. c: ett Rad.: 4 1 [Departure [Diſtance Sine Courſe to Depart. ſo Rad. to Diſt, | 
Ng) c l Dif. Lat. | Courſe Diſtance to Rad. ſo Dif. Lat. to Coſ. Courſe. 
4 T4 4 1 ID.ſance Departure Rad. to Sine Courſe ſo Diſt. to Depart. 
d Fo, e: Rad. 11 #24 0 003 Cour - Diſtance Co. Courſe to Rad. ſo Dif. Lat. to Dis, | 
5 62 c Rad. : tau. e 1 FE s 4 Dif. Lat. Departure | Rad, to Tan, Courſe ſo Dif, Lat. to Depart. | 
5 7 c d : Rad, :: : fine 4 1 Diftance |Courſe Di. to Radius fo Depart. to Sine Courſe, 
| e JC Departure Dif. Lat. Rad. to Diſt, ſo Coſ. Courſe to Dif, Lat. 
© denotes Courſe, d Diſtance run, & Difference of Latitude, e De- 3 k 
-þ Arture. a II 
A TABLE of the 4 PARALLEL SAILING CASES, In WORDS, 
Caſes, Given. [Sought | ANSWER. Given. Sought, ANSWER, 
x al 4 Rad, : coſ. 4 :: I: des by 4 Dif. ow R. Diſtance. Rad, to Coſ. Lat. ſo Diff. Long. to Diſt. 
G2 OE tt Latitude ; 
2 ad l Coſ. a : Rad, : 412.4 Diſsance Longit. Coſ. Lat. to Rad. ſo Diſt. to Dif. Long. 
— — ; Diſtance | g ü — 
1 al 4 1: d :: Rad. : coſ. . 4 Dif. Long. | Latitude, Dif. Long. to Diſt. ſo Rad. to Cof. Lat. 
——Jenotc: the Parallel of Latitude, / Difference of Longitude, and 
the Diſtance of two Places in that Parallel, 
"TT Tr of the + CASES of Middie LATTIUDE and MER- 8 0 
| CATOR SAILING, conceraing LONGITUDE, In WORDS. 
A NN en. Sought ANSWER. : Given. Sought. 8 ANSWER. | 
| % bl c Pn col. ppt tan. . e 7 Two Lats, | Dif. Lat. to Dif. Lon. ſocoſ. mid. Lat. to tar. Crſe | 
1 at Rake 1 i . ee 9 Dif. Long. Courſe Mer.Dif. Lat. to Rad. ſo Dif. Lon. to Tan. Courſe 
| : 3 Tan. 519 . 9% :: 1: tan. c. 10 + Dif. Log. Tangents I Comps. Lats, : Tan. 5 10 
=M+L+N+R; DS A+C 33/ of :: Dif. Long. : Tan. Courſe. 
'A + R. By Equations 1 and 2. Diſtance of. Courſe to Rad. + Dif Lat. to A 
f 4 |Cof. c: Rad. :: : d: Caſe 5 plain Sailing, 
; ö DIF Two Lats, | . mid. Lat. to tan. Courſe ſo Dif. Lat. to Dif. Lon. 
'N _ : * * * N 2 1 222 9 Courſe Dif, Long, Rad. to Tan. Courſe fo mer. Dif. Lat. to Dif. Lon, 
3 ; L= MENT =R, By Equation 1 D 
Cr — — . . gents Ns. ar, 0 17. Ong. 
3 IJ d d as above, Diſtance Dhe Diſt. is — as above, Sc 5. fl. Sail. 
=. ; 5 b, d 7 0 — by Caſe 4. plain Sailing. Two Lats, Courſe Courſe found as above by Caſe 4. plain Sailtng, | 
WM ts ound as by 2. Caſe, Mercator, | Diſiance |Dif. Long. {Then Dif. Long. found by 2 Caſe, Mercator. | 
3 2, c, {| b Tan. c: coſ. a (for mid. Lat.) :: / : 3; dy] Oe Lat. Other Lat. Tan. Courſetoc:ſ. given Lat. ſo Dif. Len. taDif. Lat. 
£8 | which find mid, Lat, and repeat the Ope- Courſe by this find mid, Lat. — repeat the — 
1 ration for the other Latitude, Dif, Long. tion to get the other Latitude. 
„ Tan. c: Rad. :: / 2 >, ſubtract or add which Tan, Courſe to Rad. ſo Dif. Lon. te mer, Dif, Lat. 
= Parts from or to thoſe of other Latitude for ſubtract or add which Parts from or to thoſe 
9 o Latitude correſpondent, of the other Lat, and find the Latitude cor- 
| 9 Tan. c: /:: tan. 519 3879“: . 10 reſponding. 
| hog 3 | _ 1 Comp, given Lat, Tan, Courſe to Dif. Lon. ſo Tan. 519 38/g" ta Dif, 
2 wet C ati 1 1 Leg. Tangens 2 Comps. Latitudes, which added | 
= +T/-+R, Herem and 6 found, F to the tan, 3 Comp, given Lat. gives the other, 
IS d |d found by Caſe 5 plain Sailing. Diſtance {Ditt. is now had by Caſe 5. plain Sailing. 
f a, c, d| b |F is found and & by Caſe 1. plain Sailing. One Lat. Other Lat. Dif. Lat. and other Lat. find by Caſe 2. pl. Sail. | 
8 5 2 / is found now by 2 Caſe Mercator, Courſe. Dift.|Dif, Long. Now, Dif. Long. is found by 2 Caſe Mercator, 
*a,zd,!] e [Aflumec, by which find 3, 5, and e, till (by One Lat. Courſe Aſſume a Ceurſe, by which find Dif. Lat. 9 
| | 6 | Trial and Error) d 1 en: N. Diftance | and [ther Lat. and Dep. till (by Trial and Error) | 
1 If meridional Parts of Dif, of Latitudes are Dif. Long. other Lat. Di,. Lat. to Depart, ſo Mer. Dif. Lat. to Dif. | 
reater than thoſe for Lat. given, deduF the leſs | Longitude, | 
_ . for merid. Parts to Latitude on con- The direct Method of ſolving this Cafe by one 
= 4 _ Side of Equator. a Rubes or Rebus, P. 64. Pal. 1759, is not true. 
C, d, ; Erro, NN he 5 b, till ( by Trial and Dif — "= wage = 1 yes ws * thence the 
7 n iflance atitudes ſother, till (by Trial and Error) Dif. Lat, to 
888 Hove an all eaſily anſwered by Dif. Long. Dep. ſo Mer. Dif. Lat. to Dif. Longyude. 


/4 denotes Middle Latitude, > the Meridional Difference of Lat, N. B. The Caſ:s of the Departure in Mercator, here omitted, may 


*The 6th and 5th Caſes above are not taken Notice of bef, FE ” . 
Writer on Navigation. No Solutions 2vere ever given Sug 1 11 R 


__Mr, B. Martin has repreſented the 6th as impaſſible, in his Spheroidui Navigation. 
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1 
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IEXAMPLES of anſwering the — 1 75 IA According to different 
- s O . ; 
q 


| 1. GIVEN a, J, /; To fad c, 4? Hoe T = M/ TNT LTR And D=4 +C+R. 


By LOGARITHMIC EQUATIONS, Logarithms, 
| a = 170 4; & = 720 56'; 1521. 2870 % A = 98686804 
13809035143 51% 2 30 32 9- 5624477 


't EXAMPLE. Required the Bearing and Diſtance of the 
f —. of St. Vincent, (one of the Cape de Verd Iſlands) in | = 32 51 = 1971! or Miles, m = 0.3066327 

atitude 170 4' N. Longitude 240 44/ W. of Greenwich, | { = 19 25 == 1165 — — 
from the Lizard Point, in Latitude 490 55 N. Longitude 


2287 
_— 3 
* E 2 N * 8 
. u. — 
8 " 5 


M/ = 0. 5133816 


1 1 * 1 4 


50 19/ W. F Greenwich, A = 3.2946 166 N/ = 6. 1015104 if 
41 C/ 0,0450185 L = 3.0663259 i 
— — R ==10,0000000 29 

i D = 3-3397051 — hs oF 
d = 2186'\,277 Miles; e 22590 4892397” W = T = 9.6812179 | | 

R 75 

| By DIFFERENCE of LOGARITHM TANCGENTS. By MERIDIONAL PARTS, "4s 
As Dif, Log. Tangents I Complements of La- Logarithms, Lat, | Merid, Parts, As Mer. Dif, Lat. 4 
titudes 360 287 and 200 2/ 30%; 3066, 327 1. co. 6. 5133816 49* 55/ 3466,5 2427, ++ + © : co. 6.614340%} 
ro Dif. Long. 320 51/ 197170 Miles 30663259 87. 4 1039, To Dif. Long. 1165! . . 3-0663250] 
So Tang, conſt. Z. 51% 38097 VV T0.1015104 — — — So Radiuns 10. 000000 0 MR 

; ET TIED 32 $1 242735 i 41 

To Tang. Courſe 259 38/ 237” MW. 963812179 Dif. Lat.] Mer. Dif, Lat,” To Tan, Courſe 25% 38” ., 9.68 11660 8 

d is found as before. ——— =o 

| By COMPUTER, Number II. By COMPUTER, Number II. = 

| Courſe.| Dif. Lat. Diſt. 2427,5)1165(,4800 nearly, Quote, againſt which is Courſe 2553800 = 

I 259 38/] 1000 | 1109.2 But taking to the according to the Mercator-Triangle. 1 

| oo 998.29 [neareſt Courſe in æubole = 

70 | 77.64 Degrees will be ſuffi- OR, By COMPUTER, Number II. B 

I 1,00 ſcient. Againſt 260 Courſe, and 2971 Dif, Lat, you take out 2192 Mile: * 


— Diſtance; being but 6 Miles foo much in 3320 5/ Dif. Latitude. 


— 


| 2972 | 2186.13 [Dfance. 


* 
3 Ls, i — 
- o _ * 
* = 
* E =. 4 
» . 
- x W—_—_ 
-, 


” 
4 


2. GIVEN a, b, c; To find 1, d? Here L=M+N+T—R; AndD=4A +C'FR=D, 


By LOGARITHMIC EQUATIONS, — ; 
a = 1790 &/; & = 729561; 14% = 36928 of A = 9.3686804 1 
b = 49 553 S240 5; 14 =20 2 30 B = 9. 5620477 _ 


EXAMPLE. From the Latitude 49® 55 N. Longitude | = 32 f = 1971'; A == 3.2946866 m == 0.3066327 | 
5 29! W. a Ship ſails on a Courſe S. 259 33! 23” W. until, R + C/ = 0.0450185 — — =. 
Obſervation, y's finds berſelf in Latitude 179 4/ N. Re- Miles. — — M = 94866184 '" x88 
quired ber Latitude and Diſtance run, *| d = 2186,77 . D = 33397051 N = 3 8984896 5 
Long. went fr, 50 19/ T = 9.68 12170 
Diff. Long. 19 25 =/= 1165 Miles = L 3.06632 59 
Ship's Long. 24 44 
|} By DIFFERENCE of LOGARITHM TANGENTS, By MERIDIONAL PARTS.. _ 
As Tan. conſ. C. 510 387 of . . „co. 89.8984896 Lat. Mer. Parts. As Radius . T10.0000000 | 4 
Iro Tan. Courſe 250 38/23) „„ 96812179 49055˙ 3466.5 ; — 1 1 
So Dif. Log. Tangents 4 Comps, Lats, 360 287 MY 26618 17 4 1039. To Mer. Dif. Lat. 2427, 33851592 1 1-03 
20 2f 30%; 3066, 3357 3˙4 7 — —— { Tang. Courſe 250 3% 23” 9.681279 ne 
32 1 25777 8 —— A — T 
To Diff. Long. 320 51' = 1971 Miles « « . + 3.06632 59 Dif; Lat, [M. Dif. Lat,” To Dif. Long. 1165 q , 3.066377! 1 
d is found as before, | By COMPUTER, Number II. 
Courſe.] Mer. D. Lat. Dep. for Dif. Long. 
OR. By COMPUTER, Number II. g Againſt 250387 2000 959.77 
Againſt 260 Courſe, and 2427 Mer. Dif. Lat. you take out 1183 400 191.94 or 190 2c! reg. 
or 190 43” Depart, for Dif, Long, but 18/ too much in about 330 20 9. 60 * 
Dif. Lat. Sailing. 7 23.43 
1164.74 Dif. Long. 
12 — — — — ——— CM _w—_——— 
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3. GIVEN b, e, 4; To find a, 1? Hirt A DTC — R, whence a and # are found; And L=M +N 


n By LOGARITHM EQUATIONS, 
| f 4 = 2186,27. D = 3-3397051 
yl ip „ Lat. failed from 490 55 N. c S. 2503/23 W. C = 9.954987 ß | 
LE, From the Latitude 490 51' N. 0 1 : Fats 
| WW. om web + a Ship runs on a Courſe S. 259 38/23“ Diff. Latitudes 32 51 N = @ 1971 Miles, . A 
W. 2186/,277 Miles : Required from thence the Latitude and 8 : 
f Longitude arrived in ? Ship's Latitude 17 4 N. | 
q a=179 4; d =72%56/; a= 3602 A = 9.3636%04 | 
1 b = 49 55 40 5; 1% = 20 2 30 B = 9.620477 


— 


= 53-2946366 l 


| By DIFFERENCE of LOGARITHM TANGENTS, A 
M N »” = . 3066327 
4 Find the Difference of Latitude 320 6 N. and Ship's Latitude 1 
4 170 4/ N. arrived in, by Plain - Sailing, as on the Right-Hand, 5 5 2 9 38 
7 = 3-8984896 |þ 
4 the Difference of Longitude as in the former Example, by T = 6.6522 
1 the 1 of Logarithm - Tangents of the Half Long. failed from 50 19/ | ane) at: 79 | 
Complements of Latitude. Diff, Long. 19 25==/==1165 Miles; L == 3.06632 59 


Ship's Long. 24 44 arrived in. | | 
pb Cenrſe and meridional Difference of Latitude being feund as in the former Example, the Difference of Longitude follows as in that Example, 
by proportioning the meridional Parts, and alſo by the COMPUTER, ; ; : 

All other Caſes occurring in Practice, (except the Eth and 7th) are reducible to the foregoing ; by which the Dead-Reckoning of a Ship (as it is 
called) may be duly kept, and corrected as follows 12 frequent Obſervation of the Latitude. 2 ; | 

N. B. Py the daily Courſe and meridional Difference of Latitude, falling for Lee-Way, Variation, Setting of Currents, &c.) you may 
tale cut the daily Difference of Longitude, from Computers Number II. or III. zoithout taking Departure into the Reckoning, except you pleaſe : 
IVbich Departure may be readily taken out from the proper Difference of Latitude and Courſe given. 
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Of correcting the SHIP's COURSE ſteered by the COMPASS, 
CORRECTION of the Ship's Courſe by the Magnetical VARIATION, 


THE Difference between the Sun's magnetical Amplitude, taken by tne Compaſs, at his Riſing (or Setting) and 

his afparent Amplitude at Riſing (or Setting) by Tab. p. 204 to 208, is the magnetical Variation, E. or W. to 

be allowed for the ſame Way, or to the Right or Left of the Courſe feered by the Compaſs, for the Ship's true Cour/e. 
The magnetic Variation is likewiſe found by two magnetical Azimuths, taken at equa] Altitudes of the Sun, on 

che ame Day. This whole magnetical Arch being biſeded, the Middle thereof will give you the true South or 

Meridian very zearly; which will ſhew the Difference, or Variation, E. or W. from the true Meridian, or 

south Point of the Compaſs: which is to the Right or Left thereof, reſpectively. 
The magnetical Variation is otherwiſe determined by the Azimuth-Compaſs, and a Plumb Line with ſome Star comin 

=” 20 Meridian at a given Time of the Night, which will ſhew the Difference between the rue and magnetical Me- 

_ r101AN., 

9 This Variation, at London, has altered as follows. 


3 


| 


= Year ] Variation, Now (in 1759) it proceeds weſterly at London, about 1 Degree in 7 Years, 
8 At 1580 \ 11 4 E. | In ſome Places it moves Eaftward; in others it is without Motion. The 
f = London 1657 Northerly. (Changes of Variation is alſo different in different Places. 

np in 1723 12% 4 See Mr. Emerſon's Table of Variation, Page 49. of his Navigation, 

; 2475 1759 15 . 


I.. There are Tables of magnetical Variation in Phils. Tran/a#ions, and elſewhere, not to be depended on; becauſe 
there is continual Change of Variation in moſt Places. 


| | U FURTHER CORRECTION of the SHIP's COURSE by ellowing for LEE. WA v. 


6 Ti THE Ship falling off from the Courſe ficered by the Compaſi, by ſeveral Cauſes and Impediments to continue that 
ICcurſe, eſpecially the Impediment of Lee-H ay, her Courſe by the Compaſs muſt therefore be re&ified by allowing 


b 4 | for Lee. Way, as follows. 

v = | mo Uh = the Ship's Wake by the Compaſs, and the Angle betwixt it and the Ship's K-e/ (or right Fore and A 
1 3 + : A = ay, if there is no Current: for ſo much ſhe falls off from her Courſe (ſteered) to the Leeward, or from 
1 1 Rule 2. Being within Sight of Land, the Angle taken betwixt the Ship's Keel (or right Fore and Aft] and that 


38 © | Point of Land always bearing on the ſame Point of the Compaſs, will 1 1 
—_ {ſc falls off from her Parallel, while ſhe ſteers the ſame Courſe by the Len R 


I. REMARK. Different Ships make different Lese- Nay, cauſed by the Difference of their Hull in Building. Nor 
%Balluers allow, can any two Ships be built to fail alike for Saviftngſ And Experience of Sailing = one 


—— 
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Of correcting the SKHIP's COURSE ſteered by the COMPASS. 


CO NR nn — 


Ship will beſt determine her Lee-Way under certain Circumſtances of Find, Sails ſet, Seas, and Woather. A high 
Sea, or great Swell a-croſs the Courſe ſteered by the Compaſs, produce large Lee Va; requiring ſometimes much 
{Skill and Experience to determine its Quantity: A Ship being out of Trim, or drawing more or leſs Water, affect 


I 
hl 
Iher Lee-Way. v7 
GENERAL RULES of LEE-WAY from the SAILS /i, or furkd. | i 
1. 4 Ship upon a Wind with all Sails ſet, 1 Point Lee-Way. (3 SOME Samen make different Allow-| FY f 
2. 2 reefed, 1 Point &. ances, but theſe are the moſt common, when, # 
3. Hard Wind, one Topſail in, 2 Points. in a dark Night, or great Sea, a Ship's | 
4. High Sea, hard Gales, both Topſails furled, 3 Points, Wake cannot be ſet. How fruitles then is 
| 5- Only Mainſail and Mixen ſet, 4 Points. Jpheroidal Navigation, when ſo great Difficulty, 
$ 6. Only Mainſail out, 5 Points, Doubts, and Difference frequently ariſe in ad- 
7. Only Mi xen ſet, 6 Points, juſting the true Courſe of the Ship. 


8. All Sails furled, 7 Points. 


VN. B. Hard Gales and high Seas ſetting with or againſt the Ship's Motion, varies the Lee-May, more or leſs, 
of which Experience can only judge. 


| FURTHER CORRECTION of the Ship's COURSE, and alſo DISTANCE, by trying the SWIFTNESS 
and Setting of a CURRENT. 
| WHEN there is litt Wind and a ſmooth Sea, a Ship's Current is tried by the known Methods in Practice, as 
follows. | 
You fink (out of a Boat, ata ſmall Diſtance from the Ship, where the Current is) a large triangular Board, leaded 
on one Side, an Iren Pot, or a Kettle, below the Current, with a Line tied properly to either 60, 80, ioo, or more Fa- 
Jthoms in Length, to be veered out into the Sea, at one End, to give the Sinker Depth enough below the Current; 
Jand then the End of the Line in Hand is faſtened to the Boat's Stern, to bring kerup, as if ſhe were at Anchor; and 
keep her as ſteady as poſſible upon the Top of the Current. 
OW, heaving your Log, and turning your Ha,. Minute. Glaſi, you ſet the Drift of the Log, upon the Current, 
by the Compaſs, when the Length of the Zog-Line run off the Reel, while the Half-Minute-Glaſs runs out, will 
I give you the Swiftneſs of the Current, or Number of Miles it runs per Hour; if you add about 3, or more or 100, 
| 2 the Drift of the Boat with the Current, according to the Depth, Weight, or Capacity of the Sinker to keep the 
Boat more or le, ſteady ; which muſt be judged. And the Direction of the Line being ſet by the Compaſs, will ſhew 
you to what Point thereof the Current ſets. 
OR, the leaded Board, aforeſaid, being hove into the Ship's Wake, as ſhe ſails, and ſuffered to int below the. 
Depth of the Current, the Line faſtened thereto will ſhew you the Current's Direction. And if the Half-Minute 
[Glaſs be turned, when ſufficient Length of Line is veered out for ſinking the Board below the Current, then, as many 
1 Kots as ſhe more runs off, from a Mark in the looſe-Line laſt come in Sight, while the Glaſs runs out, (meaſuring the 
Plus- line afterwards) ſo many Miles the Current and Ship together move in an Howr, With which Motion, if you] 8 
compare the Ship's Motion, meaſured by the Log, upon the Top of the Current, you will have the Velocity of the} 2 
Current, ſeparately, as it is with, or thwarts, the Ship's Motion. But having the Direction and Velocity of beth, 
the o/her Direction and Velocity is not wanted, This Way you may ſome Times loſe your Board or Sinker, and Part 
Jof your Line. 
The Quantity of a Current's Motion is determined by keeping the Reckoning of a Ship outward and homenuard| ©: 
bound, as exact as poſſible; the Difference of which teu Reckenings being the Current's Motion: ſuppoſing it conſtant, | 
In a furrowed Sea, a Current's Direction is a-croſs the Ridges of the Waves raiſed by the Wind. F 
REMARK. I ſeveral Straits there is a Current above, and another below, In the Straits of Gibraltar the Atlantic 
Ocean continually runs into the Mediterranean, while an under Current, from the Mediterranean, runs the contrary Way into) © 
the Atlantic. *, 
There is a Current in the Baltic Sound, 4 or 5 Fathoms deep, and another under it. + 
1 A Current from the Euxine Sea ſets through the Straits of Conſtantinople and Propontis. 
And in all other Straits, wwhere there are rapid upper Currents, it is probable there are likewiſe under Currents ſetting 
the contrary Way. 4 | 
PROPOSITION. If a Ship be conſidered at Ref in the Sea, while that Sea has a Current ſetting towards ſome <8 
one Point of the Compaſs, it is the ſame Thing in Effect of Computation, as if there was no Current, while tht| | 
Ship ſailed with the Current's Motion towards that Point. 

HENCE, in correcting your Courſe ſteered by the Compaſs, you may conſider your Ship, ſailing upon any Courſe, as 
if ſhe ſailed upon a new or altered Courſe, the fame as is that of the Current's Motion, inſtead of conſidering that Motion. 
And, the Diftance on your Courſe, fleered by the Compaſs, is corrected by the Current's Motion in the Ship's Dire pet 
fad or from its Motion per Hour in the Angle with the Ship's Direction) by adding that Motion to the N. i720 
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ailed, or /ubtracting it therefrom, as it ſets towards, or contrary to, the Ship's Direction. 
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Of MEASURING the SHIP's WAV. 


* 


Of the Szamar's COMPASS, LOG. IIN E, LOG, HALF-MINUTE GLASS, and LOG. BOARD. 


THE common Mariner's Compaſs is well known, and needs no Deſcription. But the Mariner's Compaſs improved, 
and recommended for its greateſt Advantage to Navigation (by its Inventor, Mr. Emerſon ) is as follows. 


The Needle is fixed to a moveable plain Card, under the Compaſs Card, which going ſtiff and being ſet, as a Re#ifer, 
to the preſent Variation, in the Compaſi- Card above it, the Fleur de Luce of that Card will always point to the true 
North and South Points of the Horizon, and likewiſe each Point of this Compaſs to the true Cour/e ſteered by the Ship. 


[By which Means frequent Trouble and Miſtakes are prevented in correcting the ſeveral Courſes ſteered by the 


Compaſs, to the true Courſe, | 


and meaſuring her Way through the Ocean. . 


When the Leg is heaved, as many Knots and Tenths of Line as runs off the Reel, while the Half-Minute Glaſs runs 
out, ſo many Miles and Tenths of a Mile the Ship runs in an Hour. gt 


long, from the Point of Suſpenſion of the Thread, to the Center of the Ball. Which Ball being put in Motion, will 
vibrate exactly in a Second of Time; and if the G/a/5 runs out while zo Swings or Vibrations are made, paſt the 
Perpendicular, then that Glaſs is true, otherwiſe not, Another Proof of Half-Minute Glaſſes, is by one 
already proved. 


aſunder agree neareſt with the 120th Part (the Number of Half. Minutes in an Hour) of the Goth Part of a Degree 
of a great Circle of the Earth, or a Mile, by which the Knot-Divifions are computed. But the Log dragging 
ſomewhat after the Ship, meaſures her Diſtance this Way leſs than it is; and therefore, the 4% Diviſions of 45 or 
56 Feet, between Knot and Knot, are found to agree beſt with Practice. Some Navigators, in our Time of _ 
the Sea, divided their Leg line by 42 Feet only between the Knots; which yet, by a due Correction of the Dead- 
Reckoning, by frequent Obſervations, have ſome Times very nearly agreed with making the Land, after a long 
Voyage. And, in the Sea-Phreſe, it is always better for the Reckoning to be a-head of the Ship, than for the Ship to be 
a-head of the Reckoning, . N 

But with Reſpect to meaſuring a Ship's Diſtance by the Log, if her Reckoning was kept by Degrees and Hundredth 
Parts, inſtead of by Degrees 
Emerſon obſerves) of Degrees to Minutes, and of Minutes to Degrees. And the Knots of ſuch a Log-/ine, 
meaſuring Hundredths of a Degree in Half-Minutes, would be 27 Feet aſunder. In which Caſe of keeping a Ship's 
Reckoning, multiplying theſe Cents above Degrees by 6, the Product of the iſt Figure with what is carried from the 
2d, would give the Miles above Degrees mentally, And cutting off 2 Figures to the Right, from any Number 
of Cents, would give the Degrees and Cents over, at once. 


Some Maſters of Ships, and other experienced Samen, eſtimate the Ship's Diſtance ſailed in an Hour, or other 
Interval, by throwing a Chip over Board, by the Motion of which along the Ship's Side they judge of the Diſtance. 


paſſing by the Ship's Side from Stem to Stern. 


But, for more Fxacingſi and Certainty, in meaſuring the Ship's Way over the Ocean, the Log is generally howe every 
two Hours (and may be heaved every Hour if Navigators vleate) when the Diſtance, that Way meaſured, and Courſe 
* by the Compaſs, are carefully cha/ked into the Log- Board, contrived with Partitions for that Purpoſe, as well as 
Sha ＋ all Remarks and Occurrences, that happen in 24 Hours: At the End of each of which /:ervals, the 

ips Reckoning for the Day is made up: but not till after an Obſervation of the Sun, at Noon, is taken (if poſſible 


7 3 — (as it is called) is daily and duly corrected ; or as often as an Obſervation of the Sun, 


The. 


The Log line, Log, and Half Minute Glaſs, are well known, by Seamen, for their great Utility in feering the Ship, 
. 
The Half Minute Glaſſes may be proved by a Thread, and a leaden Ball at the End thereof, hung up 395 Inches 


THE Knots of the Leg- Ane are judged beit to be 45 or 46 Feet aſunder, betwixt Knot and Knot; though 50 Feet 
m 


Siætieth Parts, as at preſent, there would be no Trouble of Reduction (as Mr. | 


And a Ship's Way, in the Day-Time, may be nearly eſtimated by - obſerving the Motion of the Bubbles, or. Sea-Foam, | 
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M AY the 15th, 17606. On Board His Majeſty's Ship, DREAD-NOUGHT, | 
— l. ÿp ꝗ j j 1 Ä 7 e 1 
= 8 - | — — — 2” 
7 * , 1 VE ING | Courſes Diſt. | Dif. Lat. | Departure, Dif. Long. 
Hrs, | Courſes, eu Winds, | REMARXY and OccUurnENCES, | bow off 2 1 4 _ N if. _ 


2. I, W. 6. N. W. b. N Variation g from 8. to E. Left | 5. 8. 8 2 141 MA I 3-0 89 © 0 
e Points. 1 or N. to W. \ Hand. 12 | — 


— — Szually with Rain, | — GC 
8.1 W. . S. 7 Hard Gal. | S. E. 
7-0 Came up with the Triton, 


5:39 


15.114 10.67 10.67 


iz | 1 . 
J. W. W. 6.0 S. W. B. S. Iſoined the Centurion, Anſon, and De- W:N.-W3WY} 63 | 12-7 | 3.68. . 4... 


8 

To 21 

* ; 6.7 france, | 1-89 py SA—ER 
— — — 1 — - — T 4 | — —— en —— 

2 | 6.5 WSC. W. TEL., 3 Took a Reef in our Top- N. W. IW. 44 | 6. 18 
4 I I 


SE Can Pony, eee be "EEE brand: 

1 5.5 1 Saw a Sail to Windward, 1 „ De 5 
— — A Current ſets W. b. N. 4 Hours, — FINER 

$ 5. E. C. E. 6.1 |N.W.5.No. at 21 Mils an Hour, E.b.S. | 7 6.1. « 1.19 5-98 
10 S. W. . W 5.1 o. Got ready for engaging. [ Nymph. S. S. W. | 2 MERE L CI LMWQP. | $-03_ 
; 22 | S. W. | 4.3 [W. N. W. III Lee-W At Noon ſpoke with the Sea- S. 3 W. 4 4.3. 4.28 + + 1.C8 
Former 24 Hours, l Latitude 12 197 N. 0 Obſervation a 8.04] 46.42] 18.95 76.91 
May 14, at Noon. U Longitude J 21 35 W. ( corrected. Diflance 79/.67 Miles, | Dif. | 38.38] Dif, 25.65 
Laſt 24 Hours, May ( Latitude } 39 27 N. t By Dead-Rec- Bd Dep.  Doubled, «+ [76.76]. +. lf. — 
15. 1759. at Noon, | Longitude ) 21 er. || jaranie Latitude 290 ar” | Dif. Car: | Depariere: 0” Dif. Tang. 


The SEAMANs COMPASS 


8 


THE above DIFFERENCES of LATITUDE and DEPARTURES 
for the ſeveral corrected Courſes and Diſtances run on each Courſe, are 
taken out, with great Eaſe and Readineſs, from the Seaman's COR. 
PUTER, No. I. And being ſummed up in their reſpective Column“, 
the Difference of the Northing and Southing, and alſo Eafting and %- 
ing, will anſwer to Half of the zwbole ( — they are computed but fir 
| — = — 2 fe * in - Leg) which therefore being don 
will give the whole Nerthing or Southing, and whole Eafting or Mein, 
as the EXAMPLE ſhews. N 4 ne 

Then, ſubducting Half the Difference of Latitude 38/ from the La- 
titude 400 197 departed from the former Day, the middle Latitude 390 
417 will remain, 

And, As Ceſ. mid. Lat.: Rad. :: Depart, : Dif. Long. wry near';, 

| in ſort Runs 3 and differs but little from Truth in long Runs, as ma. 

be proved; notwithſtanding the groundleſs Objection by the late A 


of the Spheroidal Navigation, to this uſeful RULE, or APPROXI- 
MATION, 


D 8 
n 


—— 


Dif. Lat. Dep. Quote 
BUT, 76,76). 34(, 780, Againſt which, in COMPUTER N. 
II. under Col. 10000, in Col. Departure, ſtands x 50 32/ the Conrſe, 
S. weſterly, made good for 24 Hours. 


— —— 


Com. mid. Lat. Depart. Diſt. for Dif. Lon, 
Again 500 197 200. 25.83 The Diſt. is alſo} FR 
| By Computer > taken as the | 1. 1.29 had thus, 79.6 by| | 
No, II. Courſe, 3 39 tr ue Courſe, | 5 
21.3 | 27.51 Longitude required. 


THE above Figure of the Seaman's C:mpaſs is uſefully placed here, THUS, all the Differences of Longitude to the ſeparate Courſes, is a 
land at the P«tem of every Log-board, bung up in a Ship's Steerage, for || Day's Reckoning, may be found fir cach middle Latitude and Departur!, 
the more certain rectifying the ſeveral Courſes ſteered by the Compaſs, | * Found, accerding to the tvs Ia Columns ; wobich you ſee is a Refine. 
to the true Courſe ; and likewiſe the better to allow for Lee- May, as it ſſ ment of ro Advantage, bit a great Deal of Treubl to fprav that tl: 
happens to be the ſame Way with, or contrary to, the magnetical i eotrecteſt Navigation, by limited ard ſeparate Departures, for verd. 
Variation. ; diſtin Courſes in a Day's Run, agree with the Longitude taken from tle 
And from the repeated Trouble of correcting the magnetical to the true Collection or Difference of all thoſe Departures in a Day, according to ilt 
Courſes, for cafting up a Day's Reckoning, as in the Example abewe, If ſhort and uſual Way of finding the Lergitude for a Day's Reckoning. 
of the ſeveral Courſes rect iſed, it is ſeen how much Navigation ſuflers The expert Nawigoior may ſhorten Trouble, and ſave his Attention 
in its Improvement, for Want of a Mariner's Compaſs rectified, by the [|to the Tables, if he is ready at uſing the GUNTER's SCALE Of 
preſent Variation, ſo as for all its Points to correſpond with the true j| PROPORTION, by Means of extending the COMPASSES there- 
North and S:uth Points, and other Points of the Horizon. on, in the Uſe of three Terms to find a forrth, Ard here it will be, 
And, in Imitation of ſo competent a Judge as Mr. Emerſon, we would I As Coſine middle Lat. : Sine Courſe t: Dift. run: Diff. Long. 
recommend this »ſefu! Improvement to the Attention of the moſt expert 


But herein we refer the Navigater to Mr, EMERSON's Nerd ige. 
Mathematical Inſtrument-Ma bers, in Londen. And to all Maſers and || tion, for ample Satisfaction; who has excelled all the Writers ont. 
"aptairs of Ships for putting the fame in Practice: eſpecially by the Subject, for Yariery, Brevity, and Practice; to whoſe Navigate. 


this Part of our WORK is (as we ſaid before) ſupplemental. 


o 


Authority of the RicaT How, the Lozps of the ArmiraLtTy, 
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{will always be Uncertainty in the Courſe made good, eſpecially in high Seas, croſs Winds, firong Tides, Currents, Cc. 
one general Method for correcting all Ship's Reckonings, (except by obJerving the Longitude ) mult ſuffice as follows. 


fand'again going over the Operations, your Latitude by Reckoning and Obtervation will not agree, you may ſuſpect 4 


| RULE I. For CORRECTION of DEPARTURE. — As Radius : toTan. Angle of the Current's Direction 
| ' with the Meridian :: ſo Error in Latitude: to Corremion in Departure. | 


| is likely to be in the Diſfance. Here find the Difference of the Latitude and Departure ſince the laſt Obſervation, 
and ſay by f 


4 


{needleſs. | 


Of correfting a SHIP's DAILY RECKONING, | 


— 


ä 


. & 


V. B. The Mean of the Knots ſet down every two Hours in the Log, being taken for the intermediate Hours, is a 
Re finement of no Uſe in Practice: ſinee if it were, the Log might be heaved every Hour. And till a Method can be 
found of meaſuring the Diſtance and of ſteering the Ship's Courſe, with leſs Doubt and Error, heaving the Log every 
2 Hours is ſufficient. For, if a Ship's Way through the Water could be meaſured with more Exattne/5, yet as there 


RULES for CORREQTING a SHIP's RECKONING. 


A Ship's Reckoning is corrected by an Obſervation of the Sur, at Noon, as often as it can be taken; by which, 
finding your Latitude by Obſervation, you diſcover the Truth or Error of your Latitude by Dead-Rectoning, If theſe 
two agree, then your Departure or Longitude are ſuppoſed to be right, and require no Correction. But when they 
differ, you proportion the Correction of Departure and Longitude, by the Error of Latitude, found in your 
Reckoning. 

FIRST you may examine if you have rightly allowed for Variation and Lee Way, and made due Correction 
of your Courſes, and eſpecially by allowing for Currents, and if after rectifying any Miſtakes you have committed, 


Current to be the Cauſe of the Difference; as not knowing its Quantity of Motion. But, if you know its Direction, 
or Courſe, uſe the following | 


If the Latitudes will not yet agree, and your Courſe ſailed be nearer the Meridian than to the Ea or Ve, the Error 


RULE II. For CORRECTION of DEPAR TURE. As Diff. Lat: : to Error in Latitude :: fo Departure 


: to Correction in Departure. To be added or ſubtracted, according as the Ship is before or behind the 
Reckoning. | 


| But if your Courſe 15-nearer-to-the-Kaſt-or. Weſt Points..than the Meridian, the Error is likely to be in the Courſe. 
Here take the Difference of Latitude and Departure ſince the laſt Obſervation, and ſay by 


RULE III. For CORRECTION of DEPARTURE. 
rence of Latitude: to Correction in DEPARTURE. 


(> If the Courſe, in this Caſe, be very near the Eaſt or We, this Correction then, ſo very ſmall, will be 


As Departure: to Error in Latitude :: fo Dift- 


WHEN you ſteer about the Middle-Way, betwixt the Ea, or Wh, and the; Meridian, you may correct either 
Courſe or Diſtance, wherein you conceive the Error moſtly lies: but, if you are not convinced of one being more 
erroneous than the other, you may divide the Error betwixt both and ſo correct each. 


RULE IV. For CORRECTION of the LONGITUDE. As Error in Latitude : to meridional Difference 
of Latitude between the computed and obſerved Latitude :: ſo Correction in Departure: to Correction in Longitude. 
To be added or ſubtracted, according as the Ship is a- bead of the Reckoning, or Reckoning a- head of the Ship. 


ANOTHER RULE. To know if the ERROR of the Ship's Reckoning be in the COU RSE or DISTAN CE L 
In ailing betwixt the? ,. Dif. Latitude 1 ; Di | 
Meridian and E. or W. 8 1 the ] Departure d be the greater, the Error is probably in the — uh 


N. B. When the Difference of Latitude is greater than the Departure, and the Error of Reckoning be in the 


Diftazce, it may be thus corrected. 


As Dif. Lat. by Reckoning : Fe Dif. of Lat. :: Departure by Reckoning : to true Departure 
(By fimilar As included in one another) :: Di/tance by Reckoning : to 2 


Then, As Corredted Dif. Lat. : corredted Departure :: Radius: 7 angent trus Courſe. 


When the Ship has out-run the Reckoning, it is too litt! d * 
having out- run the Ship, it is too much, and = muſt ſubtrag the Dificre 82 r 


| 
* 
— 
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| * . | | CASE I, | 


— on Kerr res | T Li the obſerved greater | than Lat. by.] Ship out run the Reckoning, Ii 
N. | towards N. | 8. . Lat. be 27 Reckoning. ] Reckoning out- run the Ship, 


CASE II. 


. . . Aer. Lire obſerved } greater than Lat. by } Reckoning out- run the Ship, | — . 
N. | . | 8. towards N. Lat. be leſs Reckoning. } Chip out- run the Reckoning, { + 


IF the Error in the Diſtance proceed from the Log, or the incorreg Way of meaſuring it, as in general the Ship's 
| Diftance is greater than is meaſured, then you may take 1 Mile in 10 4s, ff a great Sea follows the Ship; but leſs, 
when a leſs Sea follows. And when the Sea's Motion is contrary to or athwart the Ship's Motion, her Way is 4% than 
the Diſtance meaſured by the Log, And the Time of Tides and their Setting will alter the true Meaſure of the Ship”, 
Way, which muſt be obſerved. 


REMARK on the foregoing METHODS of CORRECTING a SHIP's RECKONING. 


ALL be METHODS of Correction here given, are but precarious, while there are no other to depend on: Except what| 
ave haue ſhewn by obſerving the Longitude, as near as is pradticable, 4 
The Agreement of ſeveral m_ Reckonings, proceeding together in the ſame Voyage, is an Argument of their _ 
Truth; as their Difference may ſerve to correct one another. 
The Reckoning (in Longitude and Latitude) of a Ship you meet at Sea, will ſometimes be of Uſe to correct 
our own, 
. Here you ſuppoſe an Error in the Cour/e or Diftance only, while it may be in both. But if one Error ballances the 
other, ſo as to give the computed Latitude near that by Obſervation, then no Error in either Courſe or Diflance will 
appear; and yet an Error may be in the Longitude, though you are not able to diſtinguiſh it. And if the Error in both 
Courſe and Diſtance lie oof Way, ſo as to make great Difference in the Latitude, there may be but rele Error in Longi. 
tude ; which yet muſt be corrected in Proportion to the Error of Latitude, by the preceding Rules. 


* v4 7 : 
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REMARKS on B. MARTIN's NEW NAVIGATION, in a Secoxd LETTER from a Correſpondent, dated 
June the 16th, 1759. 


| 5 TO the AUTHOR of the ROYAL ASTRONOMER and NAVIGATOR, 
SI 5 ; | 


I perceive, by the Sheets you ſent me, that you have taken more Pains with B. Martin's Book than I think was worth the Time beſtowed; 
for I am perſuaded that Nebody will ever follow bis Steps (or Method) by Sea, whatever they do by Land, 
Could one meaſure the Sea as exa#y as a Man can meaſure the Land, and could he take the Angle of the Courſe as near as one can take an 
Argle on the Ground, with'an Inſtrument, this Refinement, of ſpheroidal Navigation, might be of ſome Conſequence. But fince neither the 
Courſe nor Diftance can be truly known to a. 2oth Part, and often more, it muſt be a very idle Thing to introduce difficult Calculations to correct 
an Error, which is no Way ſenſible when found out, For what ſuch a rrifiing Error as this amounts to, in a Day's Run, is ſwallowed up in 
the other 2 Errors, which are unavoidable, And this Error, as well as thoſe greater ones, are all corrected as ſoon as an Obſervation 
can be made, ö 
The only Queſtion that remains to be anſwered is, Whether this trifling and inſignificant Error is worth all that /aborious Calculation beſtowed 1 
on it by B. M. in his Folio Book? I think vort; and if be, or Murdoch, thinks otherwiſe, 1 have Nothing to do with that, or they with me. , 
And alſo (which is an unanſwerable Argument againſt it) he cannot tell what Species of a Spheroid the Earth is; the Parts of this Book are 
Iſo contradifting, as to make the Exeentricity in one Page more than double that in another; which is therefore a hopeful Theory for 3 
NAVIGATOR to depend on, | 
But is not the Motive of introducing (or rather lugging in) this Theory by the Head and Shoulders, Vanity more than Uſe, that the Pro-“ 
prietor might not miſs the Opportunity of letting the Right Honourable the L=-ds of the A- y know how well he is acquainted with the] 23 
Figure of the Earth * Who ſeems ſo fond of the Invention, and it ſo tickles his Fancy, that he would apply it to every Thing, ⁊bber ber it ſuit 4 
nor. " . 
But, when he has contrived his Compaſs, which is to be 100 Times more exact than the common Sort, and his New Nautica! Drememein, 
by which he can get the Courſe to a Minute, and the Diflance to the utmoſt png a. it will be Time enough then to take in the minuter Inga 
lities, ſuch as proceed from the pheroidal Figure of the Earth; and get an Inch or cos more that Way, So that it is to be hoped, from al 
| theſe Improvements, there will be no need, afterwards, to correct either the Latitude or Longitude. = 
I ſhall only further take Notice, that, in the Preface ts bis Second Part, he ſays „be has added the Mechanic Principles of Nawigation, as he / 
ce has not ſeen them in any other Treatiſe of this Kind, which is a little ambiguous ; for he has, or might have, ſeen them in EMERSON* 
NAVIGATION; except he was- reſolved to ſee Nothing but what he did not like. But he is ſuch a modeft Proprietor of original Invention 1 
Improvement, that he is not aſhamed of any Thing he ſays, nor from whence he borroxos bis ſelect Materials, 
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Pounds. 


Diſtance, from one Latitude to the other on that Arch, by Mercator Sailing; placing the ſeveral conſtant Courſe; and] 


— — 
* 


DIMENSIONS and WEIGHT of SHOT, | 
TO Ae the Weight of an Iren- Ball from its Diameter being given, and the Diameter from the Weight ? | | 


FIRST, As 3.1416: to 1 :: ſo is the Meaſure round any Ball : to its Diameter. | 
NOW, As 100 : to the Cube of an Iron Ball's Diameter in Inches :: ſo is 14 to the Weight of that Ball in 


Fw 


EXAMPLE. If a Ball meaſures 14 Inches round, required its Weight ? 
3.1416) 14.0000 { 4.456 Inches, If the Weight of a Ball be 42 Pounds, required iti Dia- 


Cubed = 1 1b meter! | 
Multiplied by 14 = 1238.692 lb. oz. 42 by 100 = 4200 | | 
Divided by 1co = 12.387 =12 6,192 Wit. Divided by 14 = zoo Its Log. = 2.4771213 
[req®, 3.1416 x 6.6948 = 20.177 TR 8257071 

nches round the Ball. Its No. 6.6948 In 

[ches Diam. required. 


De Method of direfing a Ship through Sands, into a Harbour, or River's Mouth, by Sea and Land Marks, (ſuch as} 
Buoys, Light Houſes, Steeples, Windmills, or other remarkable Objefs, contrived or fixed on Purpoſe ) is known tel 
very experienced Navigator. But theſe avho defire Satisfaction herein may conſult Mr. E M E RSON's NAVIGATION, 

P. 62 and63. See alſo his Mechanics (comprehending all other Books on the Subject) for computing the Force of a 
Ship's Tackle, which he has partly exeinplified in hi N avigation, p. 63. making the Force of the Hand to the Weight 
as 1 19 4. in a particular Inſtance. To which diſtinguiſhed AUTHOR, and his WORKS, we hawe ſemetimes been beholden fer 
Tudgment and Improvement in our Subject: Who compriſes all his Subjects of Science, in the feweſt Words and ſhorteſt Method, 


„„ THOSE who chuſe to ſail as near as they can by the Areh of a great Circle, or to uſe Great. Circle. Sailing, 
as preferable to /pheroidal Sailing, (ſuppoſe from the Capes of Virginia to the Cape of Good Hope, or from the Cape 
of Good Hope to Cape Horn) may compute the Angles of Poſition, Length of the Arch betwixt two Places, an: 
Latitudes of the Arch, to every 5 or 10 Degrees of Longitude, by Spheric Trigonometry ; and then the Courſe and 


Diftances thereon, in a Table for putting in Practice, as near as poſſible. For the Anſevers ta all the Caſes of right and 
oblique angled ſpherical Triangles, ſee further on; being the Principles and Grounds of Practical Aſtronomy in the foregoing Part 
of this Work, To which Caſes are added numerous Affections and Properties of Triangles, in general. { 

F | 


__— 
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PLACE of TURNING to WINDWARD, and Diſtance of Head- LAND. 
TO compute the PLACE of a Ship's Turning to Windward ſo as to reach her intended Port, or Object, by once Tacking ? 
WHEN a Ship or Veſſel is cloſe hauled, ſhe lies within about 54 Points of the Wind, or 615 2/, on either Side of it. 


LET D be the Diftance of the Port, or Obje#, at the Place ſailed from; 

Ae the £ of the Courſe ſailed, with the Port or Obje&, on the ſame Side of the Wind; 
Then, 61” 52' — A® = Z of the Wind and Port, at the Place ſailed from, on the ſame Side of the Wind 
[with the Courſe ; 
And 2 X 61 52/— Ao = 2 of the Courſe and Port on the contrary Tack, or Side of the Wind = Lat 
f {the Port or Obje4, between the Place ſailed from, and that of turning to Windward, or Tacking ; 
Alio, 180% — 2X61%2/ = 56% 16' = 4 between the Place /ailed from and intended Port, at the Place | 
: (of Tacking. 
T herefore, As Sine 569% 16/ to D, the Diſtance of the Port from the Place of Departure, :: ſo Sine 1239 44 — 
[A® : to Diſtance between Place ſailed from, and that of Tacking, or Turning to Windward, required, 


(SF The Place of Turning to Windward in a Current may be likewiſe determined trigonometrically. 


To compute the Diftance of a HEAD-LAND, or CAPE, at SEA? 


SET the Angle of the Head. Land, and your Ship's Way, by the Compaſs, and after Sailing for ſome Time on that 


Courſe, ſet the Angle of the Head Land and v ip? ume : 
the Tables of natural Sizes, or by x Ga ak our Ship's Way a ſecond Time: Then, Say by PROPORTION, from 


LEY 
— a 
* 


As the Sine of the Remainder after the Su thoſe 4 ELLEN f | 
firſt and ſecond Angle, :: fo is Sine of A. 2 reer 


V en: to the Ship's Diſtance from the Head-Land, alen the other Ang, 
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2 The Connexion in this Page, and another or two, is as the Copy could come in. | 
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TO-meaſure the TONNAGE, or BURTHEN of @ SHIP, 
THE Rules laid down, by ſeveral Authors, are as follow, 


give the Tuns of her Burthen. 


RULE II. Divide the Product of her Length, Breadth, and Depth, in Feet, by 100 for Ships of War, or gs 
for Merchant-Men, that allow Nothing for Guns, and the Quotient will give the Burthen in Tuns. 


RULE III. Subtract two Thirds of her Breadth from her Length (meaſured from the Stern-Poſt to the upper 
Part of her Stem) and the Product of that Remainder, the Breadth, and Half. Breadth, in Feet, being divided by 
100, or 94, will give the King's, or Merchants Tonnage, reſpectively. 


1 _ RULE IV. A Ship's Tonnage, or Burthen, is equal to Half the Weight of Water ſhe will hold. | 


N. B. There is ſuch a Variety in the Formi of Ships, that no one Rule can meaſure their Burthens exatly ; but the above 
if Rules are the moſt general in Practice. 


— ® o — 


POSITION of the SAILS and RUDDER, in Working a SHIP. 


ober vation 1. Placing the Sails according to different Poſitions in Reſpef? of the Wind and Ship's Way, baus more 6 

leſs Force to draw the Ship aling, or turn her about. 

2. The Head-ſails keep the Ship fleady and ſerve to make her ware. 

1 3. Main-ſails move the Center of Gravity of the Ship. 

; 4. Mixen: ſaili ſerve to keep her from ſheering backward and forward, and to force her Stern to Leeward, 

, 1 5. Sails have more or leſs Force the torter or ſlacker they are hoifted: a bagging Sail drawing leſs than one that is well 
ited. 

G T he higher a Sail is hoifted the more Wind it receives to draw the Ship along, or turn her about. 

7. When a Ship goes direttly before the Wind, any one Sail placed at right Angles with her Way draws with the preateft 


Force. But fince one Sail hinders the Wind from acting againſt another, being all placed in that Poſition, if they all reccia. 


the Wind at an Angle of about 60 Degrees they will draw together with the greateſt Force. 
8. Wet Sails draw more than dry Ones. 


9. The nearer to, or further from, a right Angle any Ship's Sail is placed with the Way of her Courſe, the leſs or more 


Lee-Way ſhe makes. 

10. The nearer the Wind is with, or further from, the —4 Way, the leſs or more Lee-Way foe makes. 

11. By the Principles of Mechanics, the Angle between the Wind and Ship's Sail mu/? be about twice as much as tht 
Angle between the Sail ard the Ship's Way, to ſail near the Wind with the greatefi Motion. 

12. 4f the Wind is almoſt upon the Beam, the Angle between the Wind and the Sail muſt be about once and half the Ang 
between the Sail and Ship's Way. 
4 13. Ja Ship /ails almoſt before the Wind, the Angle between the Wind and Ship's Sail ſhould be about equal to tht 
An 4 between the Sail and her Way. All theſe Poſitions of the Sails are neceſſary to give the Ship the greateſt Motion 
' PO E. 


| her go faſteſt to Wind ward. 
1 1 Is. Fibe Mind is nearly upon the Beam, the ſharper the Head-ſails are ſet they have the more Power to turn the Shif's 
| Head about. 


16. If the Wind's Way be nearly the ſame as the Shig's Way, the Sail ought to make an Angle ith the Ship's Wa 


F 54, to turn her ſooneſt about. 
iy. The moſt powerful Poſition of the Rudder to turn the Ship about has been computed, from Principles of Mechanics and 
\Fluxions, at an Angle with the Keel of 54+ Degrees. 

18. The faſter a Ship ſails the better Se anſwers her Helm. 


19. 1f foe ſails ſw foe will ſcarcely fleer. And the more foe heels the leſs ſhe anſwers ber Helm, 
See Mr. Emerſon's Navigation, for further Satisfaction. 


- T__ 2 ww — — 


RULE I. Divide the Product of her Breadth, half Breadth, and Length, in Feet, by 94, and the Quotient will 


14. The neareſt a Ship can lie to the Wind being about 54 Points or 60 Degrees, the Angle between the Wind and Sail 
ſhould be about 389, and the Angle between the Sail and the Ship's Way (or Keel) 22®, or nearly in that Ratio, to make) | 
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| The PROPERTIES of MAGNETIC VARIATION. 


Property 1. Variation in Quality is either E. or W. Variation of the magnetic from the true North Point. 
2. Variation in Quantity is the Number of Degrees (E. or W.) of the magnetic from the true North Point. 


| 
When? the magnetic 98.5 varies fr. the true 78.5 towards the + Both to the Right of the ſame tr. Point. 
| | 


| 
A 3* Then | 
| N N * 
4 4. 22 the magnetic » 5 varies fr, the true 3 8. c towards the L. Both to the L of the ſame true Point. 
1 | 
= | s5. All the magnetic Points are carried as far as to the 175 'Fof the ſame true Point as is the W. Variation. 
| 


| 6. The true Point, Azimuth, or Amplitude, (to which the correſponding magnetic Point is always directed) being} 
Ireckoned on the ſame magnetic Compaſs from N. or S. to the E. or W. lies the ſame Way with the Variation, to the 
K ö 


| > of the magnetic Point, Azimuth, or Amplitude, as much as the Variation lies to the > b 8 or + of the tr. N. | 
| Theſe Properties are evident by a RECTIFIER, or a moveable Compaſs on a fixed one, Hence the following ; 4 
| RULES for determining the Quality and Quantity of magnetic VARIATION, if 
| | Rule 1. The Situation of the true Azim, or Amplitude "i the magnetic Axim. or 1 E. : vn | n f 
(reckoned on the ſame magnetic Compaſe ) being to the ? Lef? Amp. ſhews W. hi 
2. The Diftance, or Difference between the true and magnetic Azimuth or Amplitude is the Quantity of Variation, Ih 


. e. The rar and magnetic Amplitude 3 Both Ne Of 8.8 their T4: in Degrees is the Quantity of Variation. 


Or, if you always reckon the true and magnetic Amplitudes from their reſpettive North Points, and then count them on the 
ſame magnetic Compaſs, | 


| 3: At Syn-Rifing — — 3 Amplitude being the greater, the Var. is + But I: At Sun. Setting. 
Or, if you always reckon the true and magnetic Azimuths from their reſpective N. Points, and then count them on the 


ne magnetic Compaſs, 
I = | 4. In the Forenoon > Magn 3 3 Azimuth being the greater, the Var. is . But 7. 5 In the Miernoon, 
| . N. B. The firft Rule is general, and anſwers all Caſes that can be propoſed. | 
= | Mag. Amp. True Amp | 


Example 1. At Sun-Rifing | 15 E. N. 29“ E. Nr rue to the Left of magnetic Amplitude. | 
By focond Rake . DYE. bg* Variation W. by 1ſt Rule. 
Or 75 N. E. 61% N. E. Magn. Amp. greater, theref. Dif. 14% W. Variat. by 3. Ruli. 


Example 2. At Sun-Setting | 89 W. 8. [14* W. N. 7. rue to the Right of magnetic Amplitude. 
By ſecond Rule . , Sum 229 , . Variation E. by 1ſt Rule. 


Or, 98 N. KE. . 769 , , Magn. Ampl. greater, theref. Dif. 22% E. Var. by 3. Rule, 


— — 


ag. Azim. Tr. Azim. 


M 
ii | Example 3. In the Forenoon. | 10 E. S. 1 E. N [True to the Len of magnetic Azimuth, 
| By ſecond Rule. Sumz21* . Variation W. by 1ſt K. | 


Or, 100®N.E. . . 79% N. E. Mag. Azim. greater, theref. Dif. 21* W. Var. by 4. Rule. 
Example 4. In the Afternoon. | 3040 W. S. 2614 W. S. True to the Right of the magnetic Azimuth. 


l A | By ſecond Rule . Dif. 4 20. Variation E. by iſt Rule. 
1 Or, 1200 40 N. W. 1164 N. W. Magnetic Azimuth greater, therefore Dif. 4% 26“ E. 
— | | [Variation, by 4. Rule 
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© PRACTICAL RULES for finding the LATITUDE of the PLACE of OBSERVATION. 
— eg ——_ ng n— — 0 6 5 Fleet A 4 


| The Meridian ALTITUDE and Declination of the SUN or STAR, given, 
CASE IJ. Where the Obje& (SUN or STAR) riſes and ſets in a diurnal Revolution. 


Rule 2. The Sum. Meridian Altitude and Declination one N. the other 8. 


e 8 The Latitude 5 ſame Name of Declination; | 


| the Complement of the Meridian Altitude. 

i Henle 1. On the 16th of May, 1760, at Sea. Example 3. On the 28th of December, 1763, at Sea. 
To Sun's Zenith Diſtance , . . .. 2644 8. From Declination of Syrius. 1623/8. 
| Add Sun's Declination , , « . 19 16 N. Subtract Zenith Diſtance of #- , ..,., 10 98. 


＋ 7 — 


** 


Sum (by Rule 2) the Lat. of Place of Obſerv. 46 O N. Df. (by Rule 1) Lat. of thePlace . . 6 148. 


| Example 4. On the 31/4 of Auguſt, 1764, at Sea, 
Example 2. On the 12th of June, 1761, at Sea. To Zenith Diſtance of Fomalhaut, 3 586 
Prom Sun's Declination . . : +» + +. e ee 8 11 19% N. 


Subtract Sun's Zenith Diſtance , , , . 8 35 N. Add Star's Declinatioe s 31 18. 


DiF. (by Rule 1) Lat. of the Place . . « 14 37 N. l|Sum (by Rul: 2) Lat. of the Place . : 42 20 8. 
CASE II. Where the OBJECT (SUN or STAR) Seither riſes or ſets in a diurnal Revolution; but comes to the ME. 
RIDIAN, above the Horizon, on the contrary Sides of the elevated Pole, twice in 24 Hours. - 


Rule 3. The Sun. The SUN or STAR on the Meridian below the POLE.. 


JET 2 8 The Latitude 3 of the fame Name with the Declination, - 


Rule 4. The Difference. The STAR on the Meridian above the POLE, 


| — — The Latitude 3 of the ſame Name with the Declination. | 


Example i. On the 12th of June, 1764, rear Spitſber- { Example 3. On the 2d of October, 1762, at Sea. 
gen, Greenland, From the merid. Altitude of Northern Pointer 
To Sun's meridian Altitude below the Pole. 130 oN.|} of the great Bear, above the Pole 70® 14/N. 
Add Complement of Sun's Declination . . 66 47 N. Subtract the Comp. of the Star's Declination 26 51 N. 


Sum (by Rule 3). the Place's Latitude , 79 56 N. Diff (by Rule 4) the Place's Latitude. 43 23 N. 
i Example 4. On the 23d of March, 1763, at Sea. 
Example 2. On the 10th of July, 1761, at Sea. To meridian Altitude of the Foot of the Craſiers, 7 
To Sun's meridian Altitude below the Pole . 6*12'N.]} belowthe Pe . . . . . . . . C10928'S. 
Add Comp. of San's Declination . . . 64 47 N. Add Comp. of Star's Declination . , . 28 138. 


— 


Sum (by Rule 3) the Place's Latitode . 70 59 N. Sum (by Rule 3) Place's Latitude. , , , 38 418. 
Ste ather Rules, in practical Aironomy, P. 190, 191. 
| REMARES on II. CASE. 
1. WHEN the Sun comes to the Meridian below, and a Star comes to the Meridian of the ſame Place, both above and below the ſame Pole, trvice 
in 24 Hours, the Latitude of that Place is of the fame Name with the Declination of the Sun or Star, And the Dechnation of the Sun or Star, i- 
ſuch a Circumſtance mrft be equal toy or greater than the Complement of the Pole's Height, And therefore, as the Sun's greateſt Declination is 230 28' 1, 
it: Complement is 669 317 J, obich is the leaſt Latitude of the ſame Name wwith the Sun's Declination, ⁊ubere the Sun can come to the Meridian, abc 
the Horizon and Below the ſame· Pales tavice in 24 Hours. And the leaſt Latitude wwhere a Star car come to the Median above the Horiz1n, and above 
and below the ſame Poles, tevice in 24 Hours, is th:refore the Complement of the Star's Declination of the ſame Name with the elevated Pole. 

2. The Sun, or a Star, coming to the Meridian below the Pole, betwixt it and the Horizon, is then at its leaſt Meridian Altitude, and coming te tht 
\ Meridian on the contrary Side of the Pete, is then at its greateſt, 
3. Some Stars {whoſe Comp. of Declin. of the ſame Name with the elevated Pole, is leſs than the Comp. of the Lat.) come to the Meridian brlow 
the Pole, betwwixt it and the Horizon, and absve it, betwixt the Pole and Zenith (where the Sun never cames) at their greateſt meridian Altitudes. 
4. Every Star coming to the Meridian below and above the Pele, at its leaft and greateſt Meridian Altitudes, reſpectively, is always to the North- 
ward where the North Pole is elevated, or always to the Southward, where the South Pole is elevated. ' 
5. Seme Stars (whoſe Complement of Declination, of the ſame Name with the elevated Pole, is greater than the Complement of Latitude 
come to the Meridian below the Pole and on the contrary Side thereof, beyond the Zenith betwwixt the Pole and the Eguinectial, (where the Sun comes, 


Rule 1. The Difference. Meridian Altitude and Declination both N. or both S. 1. 
Zenith-Diſtance 7 ' Same Kd eater 7 than the Zenith 
Declination 8 The Latitude contravy 8 Name of Declination Jeet. 3 


N. B. Meridian Altitude, or Zenith. Diſtance S. or N. means to the S8. on. N. of: the Obſerver,” Aud Zenitk- Diſtance :. 


at their great Meridian Altitudes. 
For thoſe Stars coming to the Meridian betwixt the Zenith and Fguine&ial (coming alſo under the Pole, but never between the Pole and 
Zenith) the 1ſt and 2d Rules (in Caſe 1) ſerve to find the Place's Latitude, 
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| To find the DIFF ERENCE of LONGITUDE of too Places, according to the old Way of reckoning E. Longitude, from the Iſland of 1D 


{Te fndibe DIFFERENCE of LONGITUDE of two Places according to the new Way of Reckoning E. or M. Longitude from the ORSER VA TOA 


IN. B. Mr. Atkinſon, an Authiy in Vogue, bas given Rules to find the Diff of Lat. N. or S. from Latiitudes given, both N. er F. er one N, and 


Rule 1. Diff. Longitude 5 26 E. 


(FP The above Anſeo.r: are according to the reputed Long tudes in the New Seaman's Calendar, reviſed | Ex. VII. From Cor fartineę 51 RE. 
and cot rected from Feurnals by W. Mountain, F. R. S. To Gibraltar , . 4 58 W. 
V. B. The reputed Longitudes of theſe Places are fill different, in different Authors, and when they — 
vill be fixed is uncertain, Rule 5, Diff. Longitude 33 49 W. 
More EXAMPLES of finding the Difference of Longitude by the NEW WAY of RecxoxixG the Longitudes from Greenwich, 
— Longitude Longitude Longitude |} 
Exam. VIII. From Cape Fareavell 460 o W. ERA. IX. From Bantam 1059 $5 E.] Ex Au. X. From Antipva 619 go W 
To Admiralty Iſle 39 45 E. To Iſland Juan Fernandes 88 23 W To Porto Bell> SO 20 W. 
i f 1 28 W. . 
| Rue 5. Dif. Longitude , , . 106 45 E. I. N. 5. Dif. Longitude 1250 32 EI R 4. Dif. Longitude 18 30 W. 


eograpbhica 8 ULES for nding t e tabular Difference © LONGTTUDE. 5 | 


round the Gromk. | 
Bound fr. leſs to greater Long, 


f ** * 
Rutz J. Sub. leſs from greater : Remainder 

Bcund fr. greater to leſs Long, 
— — 


3 n {ome tas fed 2 Difference of Longitude , , 1 a 


leſs Difference of Longitude , , , JE. 
more Jan 1500 Take from 3609 rem, Dif. Long, IW. 


IT. Sub. leſs from greater more Take from 3600 rem. Dif, Long. 
or Metropolis of any NAT10N, 
Both E. Longitude 5 
— | 2 . . greater : it: 

mm. TIT geg] Remainder | Dif, Longitude J W.] bound to J FT f Longitate 

Both W. Longitude _ 

: . . . . ] * { f greater ? og 
Iv. ds greater Remainder + Dif, Longitude 3 E. ( bound to 3 fe Longitude 
One E. other W. Long. 


— — les Difference of Longitude ſame - 
„ | than 180 J Take from 360® rem. Dif. Long. 1 | Name of Long, failed to. 


| 
| 
| 
J 


the other S. — to find the other Lat. N. or S. from one Lat. N. er S. and Dif. of Lat. N. or F. gary Fut Reaſon finds theſe, with the leaſt 
Attention, eas there is Trouble to the Attention, zuben the Mind is engaged, to find by the Table xvi ich Way the Longitudes lie, when <vanted, 
without the above eaſy Rules, to prevent Miſtake. 

EXAMPLES of finding the Difference of Longitude by the OLD WAY of RxcxoninG the LONGILTUDES E. from FERRO, | 


Longi udes LongituJes | Longitudes 
Ex Au. I. From Havanna 294 407 Ex AM. III. 3 of good Hope 3 $0 35˙ | Exam. V. From Jamaica 3000 6 
To Jamaica 300 6 To —_ ES To Barbadoes 30 7 


Rule 2. Dif. Longitude , . . 17 25 W. | Rule 1. Diff. Longitude 315 nt © 


The above Anſace's are according to Mr. Emerſon's Navigation, and Tables of E. LoxnG1TupEs reck:nid from Ferro. 
EXAMPLES of finding the Dif.” of Long. by the NEW WAY of RxcxoninG the LONGITUDES E. or W. from Greenwich OpservaTORY, 
I. ongitudes Longitudes Longitudes 

ExAM, I. From Havanna 830 OW. | Exan, III. OO Good Hepe 190 307 E. | Exam. V. From Famaica 769 37/ W, 
To Jamaica 7 37 W. To L „ To Barbados 58 55 W. 

Rule 4. Dif. Long, 6 23 E. Rule 5. Dif. Longitude . . . 29 435 W. Kale 4. Dif. Longitude 17 42 E. 

Ex AM. II. From Lenden © 5 W. | Exam. IV. From Cape Horn. , 80 o W. | Exam, VI. From Lenden o 5 W. 

2 To Martinico bo 59 W. To Cape of Good Hefe. 19 30 E. To Lizard s 29 W, 


Rule 4. Dit. Longitude 60 54 W. | Rule 5, Dif. Longitude . . . 99 30 E. Rule 4. Dif, Longitude ; 8 14 W. 
e 2 


REMARKS on the difterent BeGinninGs ot the terreſtrial LN GUTES. 

I IT has been obſerved, at p. 298, by Nerutonienſis, that the terrefirial Longitudes ought to be reckoned from Hrro, one of the Canary 11:2, 
according to ancient Cuſtom : and that ſor the ſame Reaſon that the ceeleftial Longitudes are-reckoned from the Beginning of Aries, acco ding to 
antient Cuſtom, In which Computation of the terreſtrial Longi:udes, if all Nations agreed, the Confuſion would be avoided now arifing 
from the different Beginnings of Longitude among different Navigators in the ſame and different Nations. 
2. The Latitade of each Place, on the Globe, begins at the Equinoctial on the Place's Meridian, and terminates on that Meridian at the Place 
whoſe Latitude is ſought ; by which, with Reference to the EquinoQtial, the Quantity of each particular Latitude (of Places) is aſcertained, . 

| The Longitude of each Place, on the Globe, begins at ſome diſtant Meridian on the Equinoctial, where it is interſected by that Meridian, 
(ON MENACE on the Equinoctial, where it is intetſected by the Meridian, of the Place, whoſe Longitude is ſought ;3 by which, wita Reference 
to ſome other Meridian, the Quantity of each particular Longitude (of Places) is aſcertained. 

4+ Though reckoning the terrefirial Longitudes round the Globe eaſterly, from the Merician of an Obſervatory, in any one Nation, would be 
equally eaſy, with reckoning from Ferro, for determining the Difference of Longitude betwixt anv tevo Places ; yet, by reckoning the Longi- 
tudes from Ferro only, according to original and. antient Cuſtom eſtabliſhed, or from ſome other Meridian univerſally agreed on, we ſhoule be able 
to compare the abſolute I.ongitud:s aſcertained by different Nations, as we now compare the Latitudes, and ſo arrive at a ſtill nearer and nearer 
_ 3 in both, And each Nation would be able to make the ſame Compariſon and Improvement for themſelves from what is done by 
„ The Difference of Latitude of two Places is counted on the Meridian of one Place, betwixt the Parallels of both Places. 
6. The Difterence of Longitude of two Places is counted on the Equinoctial, betwixt the Meridians of both Places. | 
| J. = 2 Meridian betwixt two Parallels of Latitude, the Difference of Latitude be reckoned, it is fil! the ſame in Quantity, 
[6 IF 1 * the Diſtance on the Equinoctial, or Difference of Longitude is reckoned betwixt two Meridians, it is fill the ſame in 
1 2 15 wry the Affection of Longitude chiefly ſought, and what is chiefly wanted, from whatever Beginning Longitude is reckoned, 

9. The celeſtial Longizudes are only wanted from the Interſections of the Ecliptic and Equinoctial, at Aries or Libra, to which ever they 


td. AM... Mi. Aa 


— | yas Purpoſe of computing the cæ lia! Declinations in Aſtronomy, to which the terrefirial Latitudes in 1 


. VI. From Leads 18 10 
Ex AM. II. From London 18 10 Ex AM. IV. From Cape Horn . . 2980 25 ExAM 7 
To Martinico 319 45 To Cape of good Hope 38 ⁰35— We To Lizard , 3 ' 56 : =} 
"ROW | | Rule 2. Dif. Longitude - . 5 4 w. 
you" 39 2 Exam, VII. From Cenf antineple 
. . 5 47 2 = 

. oo a 360 og To Gibraltar 12 - 

Rule 1. Diff. Longitude 58. 25 W. Rul: 2, Diff. Longitude 97 20 E. Rule 2. Dif. Long. . 35 3 W. 
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_ Th ROYAL ASTRONOMER 


A JOURNAL of a VOYAGE 


IN THE 
DREAD-NOUGHT MAN of WAR, 1 


Captain CONDUCT, Commander, | 


; Latitude 49% 55” N. To the and of MARTI- 5 Lat. 14% 43' N. | 
From .. 12 5 19 W. S NIco in the Ve. Indies 2 Lon. bt — W. from Greenwich Obſervat. by. 


| Difference of LATITUDE 35* 12'S; Difference of LONGITUDE 55% 41' W. 


The con/ant COURSE S. 52% 23, J W. 
e . W 7 W. © DISTANCE on that Courſe, 3461! Miles, 


__ Began our Voyage on Thuriday, the 8th of May, 1760. a | 5 
Friday, Way 9, 1750. On Brard the DRE ADNOUGHT. 1 
Courſes a Courſes 8 Rem d Oc "Fs 
Ho. K | ARKS and OCCURRENCES. , . => 
ſteered. | nots Wind corrected. Points] Diſt. a A Point 4 Variation W. > 
n 2 [W b. 8 j N b.wiw I " "I rz, 8, 1760, at Noon, the Lizard, by the Compaſs, bore 
| = — 1 — Sw. b. w I. L NNE, Diſtance about 16 Miles, — Hence ha Courſe — from 
81 4; SW S. o NNNWISSWZWI 2 + 15.9 | thence SSW, Diſtance 16 Miles. . Vuriation 169 W. Therefore, 
5 6 5.4 N ga =P , at Noon, 
2 1 r. Courſe Diſt. Dif. Lat. S. Dep. W.] Lat. N. Lon. W. 
<Q 8 WS % THER] S. 60 W. 167] 15.89 | 17.74 | 499 39! [5 227 
| 10 |[SWb.S| 5.7 [NW b. WIS b. WWII 11 6.7 5 — ohm . bearing NE b. NA N. 
_ — — At 10 Scilly - E bore N E, Diſtance about 10 Leagues. 
; i2 | SW | 60 | NNW ISSWZWI 2 4 |28.0 Heard a Firing of Guns 4 the Weſtward, 30 
. BY © <4 £.:.4.4 Blows hard. Took a Reef in our Top-ſails. 
Zo 4 7.6 Fell in with a French Privateer, at 5 this Morning, Ia Rochelle, of zo 
4 | 6 7 3 Nb Guns, and took her. 
— hs —_ * : . * . | 
=| 8 jSWb.S| 7.4 Sb.WiWſ 1 | 7:4 * 8 and Succeſs, in Com- 
— — — — — 0 12 | 
S| to | SW | 6:5 SS WIWI 2 1 |11.9 — Pole Wonthes, A 
| I2 5.4 NE | Paſſed by the China Indiaman, bound for London. | 2. 5. 
Courſes. Puts. Diſt. N. 8. E. 1 Me Twenty-four Hours KEC KONING. * : F 
Sw,b.wiw Tk 5˙.3 TT. 2'.50 5 4.67 . | Dif. Lat. Departure. [Stress Pract. 7% : 
SSW TW 2% 66.8] . . | 49-21 .. 26.30 cn 1 | N. S. E. | W. |Lat. N.|Lo.W| | 1 
S b. Wi W. Iz | = ER Rn 13.39 3 4.06 S. 2817/W. 147.85 * Ii. 20. . 70. o6 47 29/%7“ 8/ 5 
1 | Correctu by Obſeryn : N 
| Recks Head of Ship| ***| ***]** * —7-76| 5-0 _ 
| r 123.20 . 66. 30 147% 36/7 2 | 
Sun's Zenith Diſt. 309 2! N. [Sun's Magnet. Ampl. 129 17! E. N. 
Is | | | Sun's Declination by 34 N. [Sun's — Sr 28 25 E. N. 
Half 2 Sem. . . E Lat. by Obſervation 47036/ N. | Needles Variation 160 W. 
Dif This Day, at Noon, Martinico bore S. 530 53' W. Diſt, 3347 
Total, doubled 130.20 70.06 | Miles. 1 
IN. B. If your magnetical Variation 18 f the Right or Left of the true Point or Azimuth, (ſuppoſing yourſelf at the Center of the Compaſ owl if 85 
allow for it in the true Courſe, the ſame Way, to the Right or Left of the Courſe fleered by the Comp for the Courſe — ra 337 a * = 
thay & wo Leo-Way. Boy when thov bs Lan-Way, peo ofb attap fir charts ee 
the Wind) as many Points diflant from your Courſe corrected by Variation, as is equal to the Lee-Way ; for the Courſe then made =z the Ship. 
HENCE alſo, if the Variation be to the Right or Left of the true Point of the Compaſs, by a certain Quantity, you muſt fleer as much contrariwiſe 
viz. to Left or Right, of your intended Courſe, ro make that Courſe good by the Ship, independent of Lee-Way ; or ſo much more to be allowed fir 
towards the Wind, if the Diſtance of the Ship's Courſe from the Wind will admit. 
10. The celeflial Latitudes have no correſpondent terrefirial Affection, or Property. And therefore the ſuppoſed Cauſes for the Difference in : 


(Reckoning) the Beginnings of celeſtial and terreſtrial Longitudes, b ronomers and Nawipators, reſpectively, in ſe two RR 
I. From the Equinoctial and Ecliptic Interſection, requiring that 1 for Computation 4 | 1 3 For — Purpoſe] 8 ; * 
of Navigation; requiring the Beginning of Longitude at each Country's Metropolis, or Ol ſervatory, = adjuſting the cœleſia! Longitudes R. A. | 78 
and Declinations r- thereto, to thoſe under different Meridian, having the Dif. of Long. at once given, for the Purpoſe of Navigation, 
Whereas to find the Dif, of Long. had been a Problem, when the Long. is reckoned according to antient Cuſtom, and what would embarraſs tht ; 


Navigator ; being attended with more Inconveniency to Aſtronomy than Reckoning the Longitude from an Obſervatory (to which the caleflia 


Longitudes, Declination, and Right Aſcenſiom are given) in any particular Nation. Reckoning Longitude from the Lizard is a Problem concerned 4 | 2 ; 
Jonlyin a wY s Reckoning, for comparing the Ship's Diſtance from her Port, and not concerned in her Longitude from Greenwich, which] 
Geographical Longitude is wanted in all foreign Places, or Places on the Sea Coaſts, remote from Greenwich, to compare with the geograph! Wo 


Longitude obtained from calc 


ial Obſervation. Therefore the Longitudes from Greenwich in our Sea-Coaſt Table are given, 


and NAVIGATOR. 319 


A JOURNAL of a VOYAGE from Ex | 
— — and t 4 N 7 : 
A 1 Saturday, May 10, 1760. f - 655 — LC CO +l * 
Ho. Courſes|[Knots Wind Courſes Points] Diſt®, | . — bows 
| — ſteered. | corrected. . RRMAREKSs and Occurrences | 
: 21S. W. 6.6 N. N. E. IS SWZWI 24] 6/6 TT . 
8 FP ing after us 8. hg 
| 4 S. S. W. 6.2 8. 4 W. + [12:5 1 4 Point Variation W. 
4 0.3 3 | Saw a Sail to the N. E, 
<| 8 |jSWb.S| 7 o N. E. b. N. IS b. WWI I I] 70 Spoke with the Mermaid bound for Leghorn from 
10 S. W NE. SS — Lenden, 
. . 0 & * I ain, 
W. 7. SSW4W] 2 + | 21.4 a ds at "= with R 5 
— 4 73 N. b. E. 2 — — bound for Tarmouth, from 
K 70 [ NNE - — | 
= [SW b.S| 7.5 [NE b. N|Sb.WEW| 1 Z _ qually, 
2 . - : 4 2 ISave Chace at 4 to a large Sail 
= . S W 7.1 NNE SSW+W 2 2 26.2 | be the Dragon Man of War yy ag, proving to | 
21 8 7.0 NE a * freſh Gale, and fair Weather. . | 
8 10 — poke with the Cuardalupe, bound fi : 
E ENT | A Cure fting 5 5, 5 Hoary x Miles an Har, 
| eure T Face 0 E. Count for the Half Time only, where the Log. is . g 
58 0 * — — . 8. Twenty-four Hours RECKONING. EE A . 
1 22 54 „2 . s 0 477.80 © © 25.55 C - — _ L — — 10 
8 I W I 12. | | { our ſe 99. —— — | Departure Syie'sPLAcr = - 
| Sh Ww 13 5 89 * 1 833 Y DS © 1.23 — N. = E | _ Lat N * W 15 
Carrent. 70] «3 | 650. | oe -| £03 oops = Foe: — — TIS 1 
ESEZS 5 2 5.0 &-3 Correction byOdſerv. 9 Y none - has 6 rind | 4 \ 
12 Z Hour: . ET 64 243 4-41 4-4 Ship eee 8 + 5.28 —15 + 8 1H 
| _ rre ed, 'L = 153/.60 "2 547.08 oo 2! 820 ns 
| © Zenith Diſtance. 270 14) N q © Magna — j 
3 — . „ agnet, Ampl, 100 307 E. N. 
b Half 37 oe __| 69-30 | 4.41 | 28.81 7 e Ie 1 E. N. 
4 Tor Dif. | | 24 — at, by Obſervation 45 2 N | Needle's Variation 15 50 W. 
2 ———| th 4 
A otal, Doubled [1 38".60 487.80 8 4 Day, at Noen, Martinico bore S. 5 50 54 W. Diſtance 3044 N 
N 3 ; Sunday, May 11, 1760. On B — N 
— Ho. au Knots|Wind | Courſes Points Dit, — mn nn | 
1 eere 
_ . corrected. REMARERS and Occu ' 
| Y | RRENCES. | 
"- — . IX W. 8 b. E AE 1 4 1174 = he" n ra 111K 
5 S| 4 5:6 WP. 2 + Point Yariation W. 1 Point Lee-May. ' | 
= — ü 
| #1 6|[SSE[s; TW —j— 13 A great Sea follow ing us, 8 g 
3 8 | $+5 „W. SEz3E - 8 Us, 8. 
E > ; 4 3 TE * | 
+ | * Cloud | 
* 1 — 9 
30 Mb ZAC NWb.W3N| 5 4 [20.7 Lightning and Thunder from the S. W. | | | | | 
* 12 6.8 Nag FRY | 84 
TT. * 2 7 | Nt 
_—_— [=| 1 23 . 1 
| 2 H : SSW | 5.5 Wo ITE IT: Rain, Paſſed Yr bound for Londen from Jamaica. . 
r — N _ Hobs with the Nightingale from Virginia for Londen 
of 8 5 48 d. W E IN 77 7 e up with the London - Merchant, an Engliſh Privateer. 
2 10 SW | 5.0 [S.E.| SSW3S [1J he : Fair Weather, | 
|iz[Eb.ST5 Fb b a rent ſetting N. W. by W. 4 Hours, 3 Miles an Hour, 
e = = . .N3N[|6 5.3 Count for the Half Time only; the Log. being here doubled. 
8 555 — W. Twenty-four Hours RECKONING, | 
109.64 | 7-65 ** od Diſt, — 2 —— far, TD 
62 Po SEND 1 N . . - | 0 at. N. W 
1 10 8 775 8. 90. 35 W397. 64 2 3 „ 397.08 "4 2X 1 6.60 92 / Go ell 
0.23 5 0-52 f [Sortectz by Obſervn | 2] 
447 | ++ Keck Headof Ship] * * . ... 
- 7 . 4-70 0 1.68 Corrected TOES of — . 
29 0 . „ [$114 | oo e fa TET Ant 9a WR 
' f 2 | — ++ | 5:54 © Declinatin 18 | 228 — 26 2 ww þ 
| 1525 Ez — A Obſervation 44, 32 N |Needle's Variation 14 20 
. 20 3 = : » — 8 — © 
rr 85 crm 
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| | "Nearnefs of SAILING to the WIND, and Reſolving a TRAVERSE geometrically. 


{derived either from every Hour, or 2 Hours heawving the Log, muſt be duly corrected by Obſervation. 
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He lies within 5 4 Points of the Wind, viz. on either Sid: that Point of the Compaſi from whence the Wind Genus; 
making a Courſe good 6 f Points from the Wind. But when there is no Head Sea to make her fall off from her Courſe, 
the neareſt ſhe cas lie to the Wind is reckoned about 5 Points, on either Side of it ; then making her Courſe good about 6 Points 
from the Wind: (Currents, Hard Gales, and High Seas excepted) Otherwiſe, ſbe may ſail large (as "tis called) with the 
Wind more or leſi abaft the Beam. ; 
| When the Wind blows directly aft, a Ship is then ſaid to go right before the Wind, u to every experienced Seaman i, 
nown, | | 
IN Imitation of the Common Form or Cuſtom of Keeping a Ship's Journal, the Log is here heaved but every 2 Four: ; 
though on Board moſt of our Men of War and Eaft India Ships, it is generally heaved every Hour, for 1 
the Difances run on the ſeveral Courſes as near as poſſible. Ard therefore one Side of a Page in your Journal Bool, 
being ruled for every Hour, inſtead of every two Hours, to contain one, inſtead of 2 Days Reckoning in each 
Page, your Ship's Place will be deduced. more circumfantially, though perhaps not mare exattly : Since its Place 


In flying to Windward, you may lay down your [pay Courſes and Diſtances of the Traverſe on Paper, by Scale 
and Compaſſes, and ſo determine, by the ſame Scale and Line of Chords, the whole Courſe and Diſtance, as well a: 
whele Difference of Latitude and Departure, from tke ſeveral Courſes and Diſtances given, as follows. 


RULES for laying down and Reſolving a'SHIP's TRAVERSE by the Line of CHORDS, «ith SCALE and 
COMPASSES. 


Cales.| Northing and Southing, Condition of Courſes. | £ between each 2 Couries. 
Faſting and Weſling, | 2 Si | 
1 Meridians, 2 Parall | —__ Subtradt leſs trom greater Cour/e. 
2 Iii 1 Tarald | Add both Courſes EET car ths Tones Br ONE. bo 
3 1 Meridian, 2 Parallels, | Subtract the Sum of both Courſes from 16 Points. two ſucceeding Courſes, | 
4 | 1 Meridian, 1 Parallel | Add 8 Points, the leſs Courſe, and Supplement of 
greater. 
N. and S. are called Meridian, and E and W. are called Parallels, in the Courſes. 


\ Supplement is what a Courſe wants of 8 Points or 1809. 
To know the Meridians, and Parallels, the Firſt and Second, Second and Third, Third and Fourth, &c. Courſes, are 
compared together. 


EXAMPLE. 


ft If a Ship plies to Windward, and is chſe hauled, it is uſual to allow 1 Point, from the Wind, for Lee. May; when 


AI = 39 


W. to the Left. 


6 = Diſt. run, 
ASAI= g* 35! W.= the Courſe, 


N. B. AS ia North and South Line; N. 
at Top; S. at Bottom. E to the Right ;> 


| Ne. |] Courſe Points fr. Merid Points for plans Diſt. doubled] Theſe ſeveral Difances being laid 
Compared| 1 8. by E. 4 E. 14 3 22/,8 down, or planned, according to the 
1 and 2| 2 |S.E. 1 E. 4 I 13 by Caſe 4 22,8 firſt Z 1 4 Point with the Meridian, 
2 and 3 3 N. W. by W. 2 9 5 f 41,4 and the £ of each ſucceeding Diſtance 
| 3 and 4{ 4 jS. 2 E. 4 it 2 l 21,2 with the /ormer, as in the 2 laſt Co. 
4 and 5 | 5 E. 4 N. 7 4 3 Dor 9,0 lumns, you will find the a0 Cour. 
6 and 6 6 JS. S. W. 48 1 + HO A 10,92 and Diſt. and whole Dif. of Lat. and 
6 and 5 | 7 E. by N. 4 N. 6 4 1 10,6 Departure as in the foregoing 
2 and 8 8 [W. N. W. | 6 FE 3] 12,0 Page. 
An exa# Geometrical PROjJECT1ON of the DREADNOUGHT's TRAVERSE, 11th of May, 1760, according to the 
| foregoing Rus. 
'D: ſtances Points A 
2 AB = 22.8 | £ SAB = 14 $ 
% BC = 22.8, £ ABC = 13 1 
— CD =41.4 £ BCD = 1 
= DE=21i.2 | 4 CDE= 5 
4  EF= 9.6 | 4 DEF = 8 
> FG =10.0 | 4 EFG= 6 
1 GH= 10.6 | 4 FGH= 5 
Current, IH = 120 | 4 GHI = 3+ 
: Whence, IP = 66 = Departure W. 
PA= 39.1 = Dif. Lat S. 
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Of the TRADE WINDS, ad MON SO ONsõ. 


* 


And without theſe Limits, which are narrow, this Wind changes in/antaneouſly. 
round the Globe. And wi , . = 


= 
= — — 


PLacss where the Winps are partly conflant. . . Timzs and Pzr1oDs of blowing. DintecTONs of blowing. 
In open Seas where there is no Interruption from interpoſing High. Lands, the Trade- Minds and Meon/oons blow 


underneath. 
| Betwween the Tropics to Lat. 30% ]N. and S. . . . All the Vear conſlanthy. . . . ... Eafterly Wind blows. 
Which Wind, 11 Interruptions of Mountains and High Land on the oppoſing Continents, would blow qui 


2, From O to 0 Lat. C * All the Year rr 022 Wefterly 
LO ar * Tredi of Cancer . . . 3 . All the Year * . . . . © N. Eafterly. 
4. Near the Tropic Capricorn All the Teer 8 Eafterly. 
Sun near the Tropie of Cancer All Summer . 


8 the Tropic of Capricorn | 
2 The Sea 4 follows the Direction of theſe Winds. In the Pacific Ocean, the Winds are very fre 


and regular, ſo as to require little Attendance on the Ship's Sails; and Storms and Tempeſts are ſeldom here 
known. | 


. On the Coaſt Peru, the Weft of Africa, a 
C Lat. 8 2 Leagues from Guinea 678 All the Year , « . « +» «+ Southerly Wind blows, 


In the Atlantic and Xthiopic Ocean, 
Coaſt of Africa to 280 . and 8. Lat. And All the Year EE 244 8. Eaſlerly Wind blows, 
On the Americ. Coaſt fr. 319 N. to 4*N. Lat. 
Near the Coaſt of Braſil, in America . . All the Year ., . « id more Eafterly. than 
Near the Coaſt of Africa, in ſame Latitude, where, All the Year r . «. The Wind more Southerly, the 
[on the American Coaſt 
8. On S. Coaſt of Guinea, fr. Sierre de Leon 


Where are frequent Caims and Tornados. |; 

9. Latitude 100 on Guinea Coat. « All the Year r , . » Weſt. 

6 SER > , - AR ITO » » +» . 
11. Between 4 and 109 N. Lat. a Tract of Sea, 


777 ͤ :. oo 7 1 LES + 8 '» South-Wift Wind blows, 


From September , » North-Eaff, 
To South of Braſil . . „ ⁵ PD‚P—hAA 4 Wind nor! Wifterh, 


nn SS danoks vs ES ai 5. +5: 
14. I the Indian Ocean . . . . Partly general, as in the ÆEthiopic and Atlantic Sea. 


From Lat. 10* to 30 Lat. S. . . Partly periodical , . All the Year . . 8. E. 4 E. Wind blows. 
15. From2o to 10% Latitude 8. As far as * 


16. From 3* 8. Latitade Nartbhwarts ; . ._ 13 October i April , . Clear Breeze North. Faß. 


But theſe Winds are leſs conſtant in the Gz/F of Bengal than in the Indian Sea, 


as the Equinoctil , , , , , 


Reft of the Year, , , , . Enfterly. 
18. To the Eaſt of Sumatra, the Coaft of Cambaia, and? From November til! May Nel Wind blows. 


forementioned Coaſts. 
» South-Eaft Wind blæuu. 


« 


: » Weſt Wind. 
3 South Wind. 


T « REMARK, 


Wind à Point or tauo more Southerly, 
. - + All Winter Vida Point or two more 3 
» 


6% ⅛— ; oc. > 4 «© * Perpetual . . . % deutberch and S. Weſterly, 


called the Rains. . 100 or 150 Leagues > Perpetual. . . Calas, attended with Thunder and 


the Molucco Iſlands, MONSOON 4 from June 7 November . . South-Eaſt Wind blows, 
A Degree more, near Java, and a De- From December ii May . . North Wit, © 
gree leſs near Madagaſcar. 


17. Between Madagaſcar and African Coaſt, as far N From April te October. . S. 8. Ve Wind blows, but more 
. . (Wefterly near the Line. 


China, a. far as the Philippine andi and Japan & From May till Oct. or Nov. . . Seuth Wind, v ing a Point or 


two at Times. 


| 19. Between New Guinea and Sumatra, South of the Equinocti ; 
South-eaſterly, varying ſometimes 5 or 6 Points, Equinoctial, North Wind changes North-welterly, South to 


The Time of theſe Winds changing is a Month or 6 Weeks later than their Times of blowing on the 


— 


. Guinea - C (Lightning, and frequent Rains. 
Near the Caribbe-Iflands . . Hurricanes, in Auguſt . . Wind more Eaſterly, ſometime: E. or E. by S. but common'y a Point or 
Theſe Winds gradually decreaſe their Strength, ſailing to the Vefaward, [two to Northward. 


From April til October Soth We or S. S. Wil, at- 
tended with Rains, and ſtronger of the two. 
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Of the TRADE WINDS, and MONSOONS. 


as. - 


| REMARK. Theſe contrary Winds ſhift not ſuddenly. In ſome Places they change to Calms; in others o 
variable Winds, 10 | iy 


THE End of the Veſteriy Monsoon on the Coaſt of Coromandel, and the two /af# Months of the Southerly Monſoon, in 
the Chingſe Sea, are generally tempeſtuous; ſo as to make the Navigation in theſe Seas very hazardous, at the breaking 


% f theſe Monſoons ; for ſo theſe Tempeſts are called. 


In the temperate Zones, at all Times of the Year, the variable Wind: blow from all Points of the Compaſs. And near 
oe Sea-Coalts, the Winds blow <with different Forces and Directions, by the Land differently refleting Heat, and interrupt- 


ing the Courſe of thoſe Winds, 


THE Winds, that con/lantly blow from, or nearly from, ſome certain Point of the Compaſs, are called Tra: 
Winds : and ſuch are the Vindi Ships get into bound to the Weſt Indies. 


If theſe Trade Ii indi blowing, for a certain Time, in a conſtant Direction, or near it, ſhift their Direction. 
periodically, at a certain Time of the Year, and then blow contrary, they are called Monſaons: and ſuch are the Wind, 


Ships get into bound to the Eaf? Indies. 


Experienced Navigators, bound to the Ve Indies, even to the Coaſt of America, are more ſollicitous to run into the 
Latitudes where theſe Trade Winds blow to favour their Paſſage through thoſe Seas, than to attempt 2 direfer Crur/ 
and be retarded in their Voyage by contrary or adverſe Winds, as they 'may happen to blow. Ard by getting into 
{theſe Trade Winds, to command what Courſe they pleaſe, having the Find always more or leſs abaft the Beam, they 
find it commodicus to run down their Latitude, before the Ship comes near the intended Por- or and; and then they 
ſteer upon a Parallel (directly E. or W.) by which they are ſure to hit their Port deſigned. Whereas the Hard 
of Barbadoes, as well as other Places lying in the open Ocean, have ſometimes been m/?, or over run, by the Ia 
or twwo Markſmen, the hair ſplitting and direct! Nawigators; who, being homeward bound, ſometimes run their Ship 


on the Rocks of Scilly, inſtead of hitting the Lizard. 


Fer ſailing into the Engliſh Channel, in homeward bound Voyages, ſee Directions by Captain Robert Brown, of the Naz), 
further on, recited from our Hiſtory of the Iſlands of Scilly, for the Navigator's Purpoſe. 


This Art of condudting a Ship in the Trade Winds, by a remoter Courſe, to make the quicker Paſſage, is known, 
to the experienced Seaman ; but is a Secret to the Land Navigator, (for whoſe Sake we inſert it) that never made a! 
Voyage to prove the Uſe of his refized Theories, and put his iafallible Land-Rules in Pradice. 


2 LE : 


i 


—_—_— 


L 


If Ships, bound to, or from, the Ef? Indies, arrive at the Place of a Don/oor too late for their Paſlage, when that 
Momſoon is ſhifted the contrary Way of the Voyage, they are forced to return to the next convenient Port, and there 
wait, ſome Months, for the Return of the contrary Monſoon, before they can purſue their Voyage. Whereas, if Ships 
rightly time their coming to the Place of the favourable Monſoon, they baſten their Paſſage through thoſe Seas, arc 


accompliſh their Voyages in the /orteft Time. 


Of theſe different Sorts of Trade Winds, you may obſerve, that ſome blow from E. to W. ſome from S. to N. 
lothers from W. to E. — Some are conſtant in one Quarter all the Year ; ſome blow one Half the Year one Hay, and 
the other ſix Months quite contrary, Others blow fix Months one Way, and then ſhifting only eight or ten Points, 
{continue there ſix Months more, and then return again to their former Stations, as all theſe ing Trade-Winds do; 
and ſo, as the Year comes about, they alternately ſucaecd each other, in their proper Seaſons. 


There are other Sorts, called Sa Winds and Land Winds, differing much from any of the former, the one blowing 
by Day, the other by Night, conſtantly and regularly ſucceeding each other. | 


Within the Torrid Zone alſo are wiclent Storms, as fierce, if not fiercer than any are in other Parts of the World: 
And as to the Seaſons of the Year, they are diſtinguiſhed in theſe Parts only by Met and Dry, (there never being Froſ 
or Snow) which wer and dry Seaſons do as ſucceſſively follow one another, as the Winter and Summer do with us in 


England, 


Here are alſo frong Currents, ſometimes ſetting one Way, ſomerimes another; which though it is difficult to 
deſcribe, with defirable Accuracy, yet we have attempted to give a particular Account of theſe Matters, from out 


own Obſervations, and the Authority of others, further on. 
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f VARIATION of the COMPASS obſerved at different Times and PLaces. «24 
" Places Names Variation. Place's Names Variation £7} 
1 FART: —— e : | 16*W. N. B. As there is a conti- 
N eee eee 8 W, | Madagaſcar, W. Coaſt . | 19 W. nua Variation of the Varia- 
4 Dns Bay « +» +» 4157 W. Madagaſcar, S. fr. Lat. 400 25 W. 2 of the Compaſs, the 
75 5 „ „ „ | 16 W. |Majerca Iſle : : . | 16 W. agnetic Variations here in- 
1} Barb N Yo Roe 7 W. | Maldavia Iſles . K „ ſerted, are more for Cu- 
1 Seer N. D 5 W. | Malacco : a Z 2 E. | r!9/ity than they are to be 
| Hake. . 5 8 1 8 W. | New England Coaſt ., . , | 10 W. depended on ; being the ſame 
Brafil Coaſt, Lat. 18 8. 6 E. Newfoundland Coaſt . » | 21 W. nn Mr. Emer/on's Naviga- 
ee #3" 7 Se 12 E. |New Guinea Coaſt , . . 6 E. | tion. And therefore the Na- 
| Brits Clan ll + + | 15 W. | New Holland, S. and W. Coaſt | 4 W. | f ſhould take the Mag- 
Canary Iſles © © » «' +» » 7 W. New Zealand ; Il” d 9 E. | vec 7 artazon every Day, or 
A 5 W. | Portugal Coaſt 1 9W.|* often as he finds it conve- 
135 . 12 E. TS . 6 W, | nient at Sea, for determining 
11 of Good Hofe. . 16 W. River Grand before n 14 E. his true Courſe, and keeping 
Icq, Weſt Coat . .| 8 E. Plate before 19 E. a gd Reckoning, 
England, Weſtward at Sea , . | 12 W. St. Helena 0 I 2 W. 0 
Prance, W. Coaſt , . . . . | 11 W. |Sardinia 5 . . 13 W: : 
- Weſtward at Sea 109 . | 8 W. [Siciy  . . «© «» « | 12 W. F 
Germen Ocean ; . 14 W. |Straits of Gibraltar . «. . 56 . 5 | 
Ga. Coat cos 5s W. |—— Magellan, E. Entrance 15 E. ' | 
Gulph of Bothnia . « « « 6 W. W. Entrance | 13 E. F | 
| Hudſon's Bay . « . « «+ | 30 W. Terra Magellanica, E. Coaſt 19 E. 1 
C 40 W. |Triftian de Cunha Iſle . . O by 
- + wer Sari” 2 W. Van Diemens, Land, . . . 1E. 1 
Indian Sea N 14 W. . irginia . | 5 W. 


1 8 


See Variation Table by Mr. V. Mountain, F. R. S. in Philoſophical Tranſaclioni. 


2 


[REMARKS on the Vulgar ERROR in Boks of Navigation, of ſuppoſing MERIDIONAL DISTANCE and DEPARTURE re be alike, 
LES) and of a FIXED QUANTITY, 


IN keeping a Ship's Journal, according to Atkinſon's Epitomy, or Art of 8 the whole Departure or Difference of Eating or 
W-fling is all along, in the daily Reckonings, reduced into Degrees and Minutes, by dividing the Departure of each daily Reckoning by 60. 
And theſe Degrees of Departure are very erroneoufly called by Mr. Atkinſon, the Meridional Diſtance ; being of another Nature to what 
Departure is, | | 


Mr. Martin, in his Spheroidal Navigation, falls into the ſame Error, by making Departure from the firſt Meridian to be the Meridional Diſ- 
tance from that Meridian, 

And Mr, Mountain, F. R. S. has ſettled his Longitudes of Places in the Jeft- Indies (See p. 242, Seaman's Compaſs rectiſed, 1759.) by the 
Meridional Diſtance from Barbadoes to the Lizard, according to the Feurnals of experienced Mariners; which Journals, however, of Departure, | 
for Meridional Diſtance, in long Voyages, can produce no Certainty : Since there may be as many different Departures, betauixt any tete remote 
Places, as there are different Courſes fleered betewixt them. And theſe Departures till differ more or leſs, according as the different Courſes in ſailing 
bettuixt the tuo Places, be nearer to the Meridian, or to an E. or W. Parallel. 

1. For, in Sailing towards the Pole, if a Ship directs her Courſe N. or S. till ſhe arrives in the Parallel of Latitude of the Port deſigned, and 
then purſues an E. or W. Courſe, till ſhe arrives at her Port, the Departure by theſe Courſes will be the leaſt peſſible, 

2. And if ſhe directs her Courſe E. or W. in the Parallel of Latitude of the Place departed from, till ſhe arrives in the Difference of Longi- 
| tude of the Port deſigned, and then purſues a N. or S. Courſe, ſhe will make the greateſt Departure poſſible, - 

. 3: On the contrary, if a Ship ſails directly S. or N. (according as the Place failed from is N. or S. Latitude) towards the Fquine#ic! on this 

8 e, — arrives in the Parallel of Latitude of the Port deſigned, and then purſues an E. or W. Courſe, ſhe will make the greats? Depar- 
1 ure poſſible. 
SEL 4 But, if ſhe fails E. or W. in the Parallel of Latitude of the Place departed from, towards the Equinoctial, on this Side of it, till he ar- 
| mo the Difference of Longitude of the Place deſigned, and then purſues a S. or N. Courſe, ſhe will make the * DiPorence of Departure 
pO os 


19 5. Again, in Sailing betwixt one Latitude N. and the other S. acroſs the Equinoctial, a Courſe directly on the Meridian betwixt the two 
? 


E and then an E. or W. Courſe, the Difference of Longitude, will make the Departure the Ic, provided the Latitude failed from 


4 
5 
bo g ” 6, But if the Latitude ſailed from is the 
1 deſigned will give the Departure the leaf? 


7. And ſailing from one Latitude to the Equinoctial, then the Dif, of Longitude on the Equinoctial, and then on the Meridian to the other 
Latitude, (on 3 different Caurſes) will make the Departure always the greateſ rolüble. b , | 


InyzR i r. But one Courſe (if pratticable) betwixt any two Places on the Globe, will make the ſame Departure, or a Middle Departure, 
betwixt the greateft and /-aft Departures in ſailing backward or forward by 2 or 3 different Courſes, So that, from hence, it is clear, that 


== | OE * many different Departures as they make different Courſes betwixt theſe 2 or 3 Courſes, that make the great and /aft De- 


The Nature of var Deporture between two Places 
be the fixed Difance of their Meridians, 


greater, then a W. or E. Courſe, the Diff, of Longitude, and a Courſe on the Meridian to the Place 


| 
laces being fhewn as above, the Meridian or Meridional Piſſance between two Places will 
at the Place failed to, on a direct E. and W. Parallel. Which Meridional Diſtance is always equal to 


1 the aß Departure, in ſailing towards. the Pole, but to the reate Departure in ſailing from the Pole, towards the Equinocti 
_ * , ;e Equinoctial. See Remark 
= 2. 2.76 of this War + — alſo pages 68 nd 6g of Mr. Emerfon's Navigation, for the Diftine?ion of Meridional Diſtance and Departure. 
= ME oy — The Sum of all the eridional Diſtances, made in Sailing, will be equal to the Sum of all the Departures, in which Senſe only 
4 riqional Piſtance and Departure are ſynonimous, or import the ſame, which Departure or Meridional Diſtane 


. i ed t 
very different in long Voyages; Beeauſe the ſame Courſes and Diftances, e e OT . 


all the Way, are never purſued. 
Ty a £ 1 
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Latitude, 


ja TABLE ſhewing the Miles or Minutes of the, 
Equator, that make a Degree of Longitude in any 


1 


— — — 


p 


— 
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Diviſion of the Earth and Ocean. 


LA — 


DIVISION of the EARTH, 
Four Continents, Euxorr, As1A, Arzte, AMrtaica, 


_ —— 


| 


Degꝰ of Miautes. Degꝰ offMinutes.;Deg* ofjMinutes. 
Ee TT ST 
11 5999] 31 | $1.43 | 61 | 29.09 
os. 59-97 | 32 50.88 | 62 | 28.17 
\ 9 | $992 | 93 | $0-32 | 6g | 27-24 
4 | 59-86 | 34 | 49-74 | 64 | 26.30 
& 59-77 | 35 | 49-15 | 65 | 25-36. 
| 6 | 59.67 | 36 | 48.54 | 66 | 2441 
7 | 59:56] 37 | 4792 | 67 | 2345 
8 59.42 | 38 47.28 | 68 | 22.48 
| 9 59.26 | 39 | 46.62 | 69 21.50 
10 59.08 | 40 45.95 70 20. 52 
11 58.89] 41 | 45.28] 71 | 19.54 
12 58.08 | 42 | 44-95 | 72 18.55 
| 23 | 5-46] 43 | 43-88] 73 | 17.54 
14 | 5322| 44 | 43-16] 74 | 16.53 
(_15 |_5795 |_45_| 4243 | 75 | 15:52 
| 26 | 57-07 | 46 | 4168] 76 | 1451 
17 $7-37 | 47 [40.92 77 13.50 
| 18 | 57-06] 48 | 40.15 | 78 | 12.48 
ig | 55-73] 49 | 39:36 | 79 | 11.45 
20 | 56.38] 50 | 38.57 | 8 | 10.42 
> WW 7 3620 51 37-76 | 81 | 9.38 
| 22 | 5563] 52 | 3694] 82 | 8.35 
23 | 55-23] 53 | 36.11 } 83 7.32 
24 | 54-81] 54 | 35-26] 84 | 6.28 
25 54-38 | 55 34-41 | 85 5.23 
26 |'53-93] 56 |} 33-55 | 86 4-18 
27 | 53-40] 57 32.68 87 3.14 
28 52.97 | 58 31.79 | 88 2.09 
29 | 5247 | 59 | 39-90 | 89 | 1.05 
30 51.96 60 30.0 90 0.00 
DIVISION of the OCEAN, 


EASTERN, or Oriental Ocean; WzsTERN; or Occidental ; 
NorTHERN, or Septentrional; SOUTHERN, or Meridional Ocean, 

Other Seas take their Names from the Continents or Coun- 
tries they waſh ; or from the Nature of thoſe Seas. 

As Chineſe Sea, from adjacent Country of China, 

Indian Sea, waſhing the Indian Shore. 

Perfian Sea, waſhing the Perſian Shore, 


Arabian Seca, waſhing the Arabian Shore. 


Atbiopian Sea, waſhing the £rbiopic Shore. 

Atlantic Sea, from Atlas, a huge Mountain in Africa, againſt 
which lies Mar del Nort, lying to the N. of America, 

Mar del Zur, lying to the S. of America, or Pacific Ocean, 


from its Calmneſs. 


Oceanus Hyſpanicus, or Spaniſh Sea, waſhing the Coaft of 
Spain; called alſo Bay of Biſcay, by the Engliſh. 

Engliſh Channel, between England and France, 

Iriſh Sea, or St. George's Channel, between England and Ireland. 


German or Britiſh 


Ocean, 


between 55 
Caledonian Sca, Northward of Scotland. 


land and Holland, 


Hyperborean, or Frozen Sea, beyond the North Cape. 
Tartarian Sea, or Scythian Ocean, far Eaſtward, &c, 
Baltic Sea, between Denmark, Sweden, and Germany, whoſe 


Entrance is called the Sound. 


Mediterranean, or Straits z called Levant by the Spaniards, 
The Entrance is called Straits of Gibraltar, 
Pontus Euximus, or Black Sea, joining to Palus Meeris, or 


Mar del Zabecbe. 


afpian, or Hircanian Sea. 
abian Gulph, or Red Sea. 


4 


Perfian Gulph, or Gulph de Elcatife 
— — 


To the North, by the Northern Ocean, or frozen Sea 3 on the South 


Evzoyz Bounded. 


by the Mediterrancan Sea Ning betwixt it and Africa; 
by 


River Tanais ; on the We 


Poland, Muſcovia, Sweden, Nerway, Denmark, Germany, 
Helland, Flanders, Portugal, Italy," Hungary, Sclavoria, 
Romania, little Tartary 


Great-Britain, Ireland, Sardinia, Sicily, Corfica, Candia, Negrepont, Cyprus. 


Divided into Chief Regions. 


Chief Iſlands, 


4 


the Meters, or Atlantic Ocean, 


on the Eaſt by the | | 


e, Spain, . 
reece, Daluatia, * 


2 


As1A Bounded, 


On the North by the Northern and Tartarian Seca ; 


Weſt by the River Tanais. 


Turkey in Afia, Arabia, Tartary, Perſia, Natolia, Meſo 
Chaldea, Syria, Armenia, Paleftine, Georgia, Media, Partbia, China „India. 


terranean Sea ; Metelino, Scio, Samos, &c. in the Archipelago, and ſume 
A 


Japan, Sumatra, Borneo, in the Oriental Ocean; Rhodes, in . 
| in the Zaft-Indies, | 


Divided into Chief Provinces. 


Chief Islands. 


nt on the South by the 
Adriatic Gulph, or Red Sea ; on the Eaft by the Indian Occan z and 4 — | 


amia, Aj, ria, 


and; 


On the North by the Mediterranean 5; on the Eaſt by the Red Sas; on 
the South by the Ætbiopic or Southern Ocean ; and on the Weſt by the At- 


lantic Ocean, 


Egypt, Barbara, Monomatapa, Deſarts of Zara, Vegroland, Bil-dul- 


Arz tc Bounded, 


Divided into Chief Provinces. 


gerid, Nukia, Guinea, Ethiopia, or Abyſſima.. 


The Canary Iſles, Cape De Verd Iſles, Iſles of Azores, Madeira Iſlands, 
St. Thomas, Madagaſcar, or. St. Lawrence, 


St. Helena. 


Chief Iſlanda. 


Malta, in Mediterranean, a 


— 


On the North by the Northern Ocean; on the Eaſt by the Atlantic Ocean ; 
on the South by the Magellanic Sea; and on the Weſt. by the South - Sea, 


or Mar del Zur. 


AmEzrIcA Bounded. 


Divided into North America. 
Chief P rovinces. 


New Spain, Florida, Carolina, Virginia, 


Jerſey, New York, New England, New France, Greenland, whether Con- 


tinent or Ifland yet unknown, 


The Chief Iſlands of North America. 


Ireland, California, Newfoundland, Bermudas. 


Magellan, Brazil, Chili, the Amazons, Guiana, Peru, Panama, Cartha- 


gena, Peraguay, or Rio de la Plata. 
Chief Iſlands of South America, 
Terra del Fuego, Hi 
mudas, Bar „ and the Reſt of the Caribbee Iſlands, Molugue, or Me- 
lucca Iſlands, the Greater, 
Iſlands in the Indies. 


(3 From the Divifionh of America as above, it appears that great Part of 


Into South America, 
Chief Provinces, 


South America ies in North Latitudes. 


See Gordon's geographical Grammar, for further SatizfaGion, 


jola, Cuba, Jamaica, Porto Rico, Babama, Ber-| 
Java the Leſs, and other numero '$ oh 


' Penſilvania, New| 
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| 'AFFECTIONS of Spherical TRIANGLES in genere/. | 
. EVERY great Circle divides the Globe into two equal Hemiſpheres. | 
| * Any two — Circles cutting each other, make the oppoſite Angie: equal. : 
| of ANGLES. 


In ANY Spherical TRIANGLE, 


t. The external Angit is liſi than rhe 2 the interior oppoſite Angles. 
2. The Sum of any two Angles is greater than the Supplement of the 1 Angle. ; 
3. The greateſ! Angle is eppoſite to the greateft Side, and the leaſt Angle to the leaft Side, and the contrary. 
4. Equal Angles are oppoſite to * Sides, and the contrary. 
, 5. 1 be 3 right, or 3 obtuſe Angles. 
* 7 i each of the 3 Angles be acute, each Side will be leſi than a Quadrant. 
199; 


there are 2 obtuſe Angler, there muſt be one Side greater than gos. 
8. The 3 Angles being equal, the three Sides avill be equal (the Triangle being equilateral) and the contrary. 
9. F f 2 one acute Angle, one Side auill be leſs than a Quadrant. 
| 10. If two Anglesbe greater than 2 right Angles, the Sum of their oppoſite Sides will be greater than 1800 and therefore, | 
== fone of ther is, at leaſt, greater than go. : 
1 11. F the Angles at the Baſe be of like Affection, (both ors heſs than go®) the Perpendicular falling, from the 
vertical Angle, on the Baſe, will fall within the . ut if of different Affection will fall without. . . 
4" 12. If two Angles be obtuſe, and one Angle acute, the Sides will be of like Afection with their 8888 ö 
13. When 2 75 are. of 1 — 
leſs ; leſs. * leſs ? | 
ore * than o, tha Side oppeſite to the bed Angle, will be 3 more 8 than 909. 
15. Tao equal. 4s bring — 1 than g0®, their oppoſite Sides will Jm a 4 than goo. 
16. The Sum of any two 785 $ is len than the Difference between the 3d side Gard 180%. 


leſs 
— $ and more than 1800. 5 


— 


—— 
— ——_—_— 


— 


SE — 


——” „ „rte 


Afeftion, and the Side included be wa. than goe, the 34 C 7p) 


- « * — —_ 
— — — — 
8 I -- 
— 


14. Twvo unequal K. 


„ — — 


17. The Sum of the 3 Loder is Iefs than 
18, The Sum of any two Hngles — 3d Angle (or any Angle and the Difference of the other 2 Angles ) is leſs than o. : 1 f | 
Of ST DES. | 

In ANY: Spherical F RIAN GLE, 

19. ONE Side being greater than go*, that Triangle bas one obtuſe Angle. : 


20. If each of the 3 Sides be greater than @ Quadrant, each of the 3 Angles auill be obtuſe. 
21. The Sum of any two Sides is greater than the 3d Side. © 


4 
AF . 
* 


22. The more Degrees there be in each Side the more will the Sum 


of the Angles exceed 180® ; the Spherical Triangle then} - 


| | k 4fering the more from a right-lined 7 riangle. 


23. One of the equal Sides of an I ſoſceles 
ill be alſo equal to, leſs, or. greater than, 


90. | 


1 
Triangle. being equal to, leſs, or greater than, 90“, the Angle at the Ba 


24, Eicher Side of an Iſoſceles Triangle is of like Affection dib its adjacent or oppoſite Angle. 


25. Two Sides being leſs than a 


Quadrant, there will be an acute Angle in that Triangle. 


27. Elen iges are of like Aﬀeion, and the included Angle be acute, the third Side will be % than a Quadrant = | 
c 3 2: Side ve of ent Affection, and the included Angle be obtuſe, the third Side will be greater than a| 


[= 28. When the Sum o Side | : : | : : 
% e dual 7, lefs, or tf. Ib wag equal #9, leſs, or greater than, a Semicircle, the Sum of thiir oppoſite Anglet will be 


| 29. When the 8 * | . 
” cad um of any two Sides is equal to, leſs, or greater than, a Semicircle, the internal Angle, included by thoſe 
> 2 ou be equal 70, leſs, or geater than, the external oppoſite Angle, included by one of thoſe Sides? and the third Side 
8 39+ bus Sides be leſs, and ne greater. than 906, the Angles will be, of like Affektion wvith_ their oppeſi Y 
4 lik f 
| 35. I cos Sides are of J dit. & Aids, and the £. incaded be Jodeuce © the z4Side vl. I eser & d- g .. 
1 Td 2ͤ—ͤ—ͤ— — * "DE 1 


— —_ — — 
— 2 6 * 2 


AFFECTIONS. 
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AFFECTIONS of Right-angled. Spherical T R 1 


ANGLES, 
In a RIGHT-ANGLED Spherical TRIANGLE. 


1. EACH oblique Angle and its oppoſite Leg is of like Affection. 
2. If one Leg be a Quadrant, the Hypothenuſe will be a Quadrant. | 
z. If beth oblique C, or both Legs are of Lac Afeftion, the Hytothenuſe is 


„ Clef : vo „ {lik 
4. If the Hypothenuſe is 5 te | —_—_ then either Leg is unlike 
like 


5 Jf the Hyp. and one Leg are of 5 diff © Afetion, the other Side and op. C are 
6. The Sum of the 2 ry Angles is greater than one, and leſs than 3 right Angles. 


leſs 
more 


b the adjacent A, and the contrary. 


leſs 
more 


5 than g0®, and the contrary, 


Triangles, whoſe Arcs are leſs than go® : For when there are greater Arcs occur, it is uſual for the Computer to tak: 
their Supplements, and work by the contrary Triangle. 

Duicquid in Aftronomicis, Geographicis, wel Nauticis, efficiendum, Trigonometriæ attribuendum eſt. 

| Emerſon's Navigation. 
TO fail nearly by the ARCH of a GREAT CIRCLE, when a give: COURSE can be purſued. 

STEER, from the Place of your Departure to the Port you are bound for, all the Way, by the Angle of Pein, 
from your laſt Place arrived in, each Day, at Noon ; by computing the Difference of Latitude and Longitude for each 
Day's Reckoning at Noon, and thence compute each ſucceſſive Angle of Polition z by which ou are to ſteer fin 


To determine the Angle of Poſition from one 5 ven Place to another, 


By PROPORTION. 
: to Tan, of an Areb. D 1. than goo if 1 Sum Polar Diff. * fler J than 90. Got 
2. As Sine I Sum: toSine% Dif. of theDiſtances from the ſame Pole, :: ſo the Cotan. 1 Diff. Longitude betwween the tu. 
Places, : to Tang. Arch E Je tban 900. 

| neareſt to 


NOW, 32 the C. of Poſition at the Place of 1 Latitude furtheſt from L the ſame Pole. 


8 than go, and the contrary, 


REMARK. The doubtful Caſes ſeldom ariſe in aſtronomical Computations, wherein are commonly uſed right-angleq 


: p 5 
0 z 


4 * 


RULE. Find the Diſtance of each of two Places from the /ame Pole. Then (by Ca/e 7th oblique Spherical Ti. 
- [gonometry) Say, | 


| 


1. As Col. 1 Sum : to Cof. T Diff. of the Diſtance from the ſame Pole, :: ſo Cutan. I Diff. Long. between the two Plau, XY, 


Some PROPERTIES of Sines, Tangents, &c. 


— | 


Tangents, Oe. conſult Mr. Emerſon's Trigonometry. 


3 90. 1==35 +iremſſ—tit=0o—TT =tT=cſ=10, 


— 


| | -— 
IF x = Rad, t = Tan. © == Coſec, ; | Or, If r = Log. Rad. = X t = Log. Tan.) / = Log. Set. 
s = Sine T = Cotan, wv == ver, Sine of any | s = Log. Sine of an N | "0 
£ = Col, S Secant V == verſ. S. Sup. Arc. | c = Log. Coſ. T = Log. Cot. JS == Log. Ces . 
1—z = Cover, S. Th 4 / 1 1 A 
en, e t rr. 1 err rr. 1 
Then, 1. 122 Ice - ö V S T. ee 17 
r t=13+r—=c=22r—T, | "4p 
1 1 C ＋ -n. 4 
| 2+ rte vis Vie ene — tre 2 rer. $77 
F 7 4 Vir CO =-T +ir—c=yr—c=t=/+r==ar=6 1248 
1 | <7 
Lb Sim wlll. wed If the natural Sines of two different Arcs be denoted by 8 and i “ 
4 ©  CEERY © —E | their natural Cofines by C and c, Radius being Unity, 
&. TI = (pag ER eee 45.584. Foe 4 . Sine of their Sum 2 Sc＋ C 
a F g , Vi- Sine of their Diff” = Sc —:5C (Make S2, 
- x p 9 I 1 Coſine of their Sum 2 Cc — Ss and CS c. A; 
5. Ster Vit - — i = — Coſine of their Diff. Ces ty 
c $ T 22. — Vol Hence, the Sine of twice an Arc, or of 2 equal Arcs 2208. VB 
| ö p 2 / And Cofine of a double Arc == C2 Dif. 8% dx 
6. 0 = 1+ ==—=====—==—== — Alſo, if S and C == Sine and Coſine of L Sum of 2 Arcs, he 3; 
: 6 - h Ni- f- And , c == Sine and Coſine of I their Difference, qo 
| by Then, Sc + ©s == Sine greater, Sc — Cs = Sine leſs, 7 
[= — — And Cc — Ss = Cofine greater, Ce + Ss = Cofine leſs. -- 
29 v Again, If T and 7 denote the Tangents of two diff, Arcs, Rad. ="| ny 
17. v=z2—V=1Ii_==1=—= Ii — Then, = = Tan, Sum; and - b = Tan. Diff, 3% 1 
AC | 1— T 171 3 9 
| 4 ded | $ | for Tangent, Secant, C:fine, and Cotangent of an Arc above go® take io = 
8, V=2—w=r+%1—:is=1+c= 1+ ——= = || an Arc as much below gov, writing a negative Sign, „„ 
| Vir A. Sum of Tangent of 2 Z's : to their Diff. :: ſo Sine of the dus —= 
log 1 1 | of thoſe C : to Sine of their Difference, | i 
rr hn nr 2s — . „ 
* 1 10 For infinite other Properties, and Proportions of Arches, 50%) e 


HY ANSWERS to all the CASES of RIGHT-ANGLED Spherical TRIANGLES. 
© | e ; 5 = | —_ 
| IN a RIGHT-ANGLED ſpherical TRIANGLE,] 
1 he Hypothenuſe, or OR, changing the SIDES 
/ H repreſent the y pot , , a 0 
1s. the Ripht - Angle of a Right-angled Spherical T R I- 
rg gun ty NGLE, % ANGLES, aud 90 
I, and P, the other Sides, Baſe and ANG 8 D , 7 I P 
8 | Perpendicular, or LEGS; b and * ANGLES te SIDES, at in the 
1 their oppoſite Angles; then any tus annexed + Figure, the Caſcs and 
4 E theſe 5 Terms being given the their ANSWERS, are as in th: 
*# Reſt are found by the A SWERS following TABLE. 
le CASES in the following 6 
WE | TABLE. 
1 NM. B. In the PROPORTIONs, - ; 
'3 + repreſents Radius; 1 Sine; , Cofine; t Tangent; | (FF But here, inſtead of H, you muſt take its Sup- 
2 —,. 40 b 1 4 A thei plement. And, for like, put unlike, and the contrary, where 
I Crtangent ; +, more V Angle is determined from the Species of H; or 
= | Supplements have the ſame Sine, Cofines, Tangent, and | where H, in Species, is 70 be feund, 
| 08 | Cotangents. : | y 3 
= Gi ANSWER, ; ANSWER, ; 
= | cal i- Reg d — in Symbols, Given. | Required. 8 ———ů—ů—ů oh... Werds. 
= ven. By PROPORTION, _ 5,6 |___ By PROPORTION. . 
= HB n H. B , 1fH 2 5 Pr Hypetb. Ceg adjacert. Rad.: Col. yiven E. :: Tan. Hyp. : Tan, Legadj. 
2 | P [ris H :: . p : 1. P, lile 2p. 51 Leg epeſte. Rad.: Sine Hyp. :: Sine given C.: Sine op. Leg. 
| | 311. |] b6[-rv H:: . b th , HH * p. JOrber Z.. Rad.: Coſ. Hyp. :: Tan, given g.: Cot. other . 
| 4 4 [H.B[ pr: . H bs t. B: . % , 1H pac : B. Hypo -b. A jacent C.. Rad.: Cot. Hyp. :: Tan. given Leg.: Col. E. adj. 
| s $1 b ji Heir 1. B: 1. l, like B. Rar: Oppoſite C. Sine Hyp. : Rad, :: Sine giv, Leg: Sine opp, I. 
| 4 6 MW. P. B: * :. He gp , If H ; 3 a 2. Otter Leg. Coſ. Leggiv. : Coſ. Hyp. :: Rad. : Coſ. other Leg. 
| | q 1 — 
. 737TH. : ne B: t. H , If B 2 { p. Leg and Hypothen:ſe, [Cof. giv. C.: Rad, :: Tan. adj. Leg: Tan, Hyp. | 
1 8 b 1 u A. B . ., lite B. = 7 oppoſite. Rad.: Sine adj. Z. :: Coſ. adj. Leg: Coſ. op. Z. 
| 9 III. P | 1. B 1 t. % : t. P, hep. Jacent.¶ Leg oppoſite. Rad.: Sine giv. Leg :: Tan. adj. : Tan. op. Leg 
—_—]__|____ P72 
| 5 
| T0 b. H. 3 : 1 :: . B: . H both true. Leg and Hypot beni ſe. [Sine opp. C.: Rad, :: Sine giv, Leg : Sine Hyp. 
11 Pit. B:: “. : . b S bub true. L. ep- Ot ber Leg. Rad.: Tan. giv. Leg :: Cot op. C: Sine other Leg. 
12 IV. I. B: 2 :: J. 6 : % J beth true. Pofite, C. adjacent. Coſ. giv. Leg: Rad, :: Col, op. C.: Sine C. adj, 
* | 545 wes 
4 13 8.P[H I/ z. Bud Pi H, If B ; a { P, - Legs, \Hypothenuſe, Rad: Coſ. one Leg :: Coſ. other Leg: Coſ. Hyp. 
= 14 | | PS . B: ut. P: rp, lik P. . ep I Leg.\Sine one Leg: Rad, :: Tan. other Leg: Tan. op. 
iu] 1 b 6. P; 1 t. B: t. l, like B. 74 pp. ot ber JJ / // 2 
1 11 1 . 
? ES | % H. . p. arid H , If 73 a : P. 2. |Hypothenuſe, ] Tan. one /_ : Cot, other Z. 1: Rad.: Coſ. Hy p. 
+: WT B . % : 11 . 6 : . B, likeb, ne Leg. Sine one /_ : Rad. :: Coſ. other g.: Cof. op. Leg. 
; ]  o © VI. P 1. 6 1 7. b : . P, like p. 3 = 2 Py F £ i 4 f 


4 


be Hypothenuſe, and two adjacent Angles, are conſidered, inthe above Proportions, as Complements of therr real Arcs. 
One Term Hyp. or 2. | Leg ike RATIOS. in the ſame 
Middle Part | Cofine — RECTANGLE, 
e Sine 3 Of 
Extr.digjunt| Sine | Coſme © Coſccant : Radius : Cotangent, 
= N LE I. / Band p are given to find P? Here (among the 5 Parts, B, p, H, 3, P) Sine B is midd/: Part, and Cotang. p, and 
| . k ang. P, Extremes conjun#t ; that is 3. BX T . xt. P. Hence, % : r 11 . B : f. P; Or, : . f its B : f. P. That is, (Putting 


* 


and NAVIGATOR. 
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CY 


| 


* * 


* UNIVERSAL PROPOSITION, 2 
1 fo the Tangents of the Extremes conjunct, fer 


Viz. Rad. X Sine middle Part = | 


right- 
to the Cofines 
Rectangle Tangents of Extremes c. 
Rectangle Cofines of Extremes digun#, 


e for “ r.) 7: 1. B : f. p 1 t. P. 
EXAMPLE II. If P and b are 


. S X V. P; Whence, 1 . 11 oP: . p. 


Mun. 


given to find p? Here . % is 


S In a right-angled ſpherical Triangle, if the Legs {and therefore the / x) J 


be like 5 


unlike 


One of the 5g Parts of a right-angled Triangle (omitting 
Radius) being reckoned middle Part; and the tee contiguous 
or remote Parts, Extremes conjunct, and digjunct. 


ngled 1 Tr. angle, the Sine of the middle Part and Radius are reciprecally proportional 
0 


the Extremes disjunct. 


Middle Part, and 3.5 and 4. P Extremes disjunft, Therefore, . p X r= 


Then the 
Hypothenuſe 


— 


than 90, 


{ 
| 


—ͤ 


* 


and contra. 
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ANSWERS to all the CASES of OBLIQUE Spherical TRIANGLES. 
mt — — — — — —_ 
Weak s ' 1 Fig. 1. Fig. 2. Fig. 3. Fig. 4. 
SLE 3IS/ | IN any oblique angled /pherical | 0 C 
{TRIANGLE, ABC, whoſe : : A 
Sides, | A B 
BC = A =a l PF 
| 28 and op, £84 = | © — C 
A=C Se | Rad; 8 
I of which 6 Terms bein g-| 8 7 5 A mn A 1 7 
{it | _ , | , 
| ven, the Reſt are found as below. in Cotangent. 
| - | | 
"4 < 5 ? 156 ? d= 4.BCD; e= 4. ACD.| | 
ms: | | > greater | . more ( than 900. DBD z E=AD, N 
— : — Scan — — — — * 
$140 ANSWER, | ANSWER, | $4; 
1 þ Caſes, [ Given. Sought. — — in Symbols, J GIVEN. [SOUGHT, |———— — in Wards, 
N SAM. By PROPORTION, \ 2 By PROPORTION. 
me A, B,bl a RA: . bith true, or 7 7-4 2 — ther Op. Z. — 1Leg * its op. C. :: S. oth. Leg: S. op. . 
e | - - dike , — . oppoſit ad, : Coſ. Leg adj. to C. :: Tan. C. given : } 
mh | ; 1 - An — A, * : : ＋ lee them, Included 2. Eng vert. C. included by adj, Leg _l Perp, 15 
1 ; like . — an. op. Leg : Tan, adj, Leg :: Coſ. adj, vert, 10 
1 6 BA 1 V. d : i. e unlike { B, if J b + . : Col. oth. ver. C incl, hyoth. Leg. &Pery, £ 
11 | Then c dA e, 9 true. . — . r — if. vert. . 5 
15 : the . — ad. : Coſ. . given :: Tan, adj. Leg. : Tor, * 
ra 3 $0 @ C 1.6 :: f. A: t. D — A, if 17 930 1 Baſe. adj, Segment of Bald. J by 
11. Ard Bud Did Wh, {B, if 15 I goals wh EB. wh. Leg 8: Cof adj, Sex-| | N 
"3 Then C = D = E, both true: Then Baſe req4, = Sum or Dif. of Segments... 
EY But, if BA, or =1809—A, or be betw. A & | $1 
Wy 1800 — A, then a lite A only. And i 
4 N If A p= b, then c de only; 1 
I. And C D = E only. 3 3 f 2 3 
4 P. , A 4: 1. A:: 4.6: ed > both true, 22 " Other Leg. — : S. Leg given:: S. oth. .: S. op. Side. 10 
4 . the ; — aſe an adius : Cof, . adj. to Leg :: Tan. Leg: 1 
5 SY C : 7.8 22 t. A . t. D unlike . b dir A 2 2 227 Baſe, - Tan. adjacent Segment of Baſe, : | 50 
Ss 2 ite one 0 an. Op. C. to Leg: Tan. adj. EZ. :: Sine ad. _7- 
| f. 1 D 11. , * them, Segment : Sine other aw he b 74 
Then CS DEE, if a - he : b. Then, Baſe req d = Sum or Dif. Segments. | | | 
5 like — Rad. : Coſ. Leg given :: Tan. adj. C.: Cot.] 2 
6 1. „An A e“ if A 17 3 . d . K T 1 
3 Cof. adj. C. : Coſ. C op. to Leg :: Sine adj.| * 
3:9. 4 27 1. 4: 1. e , beth true. | vert. /. : Sine other vertical Z. 14 
5 
Then, cd Ke if a 4 Then, reqd . = Sum or Dif. vert. 2s, 1 
But, if A = B, or 1800 — B, or is between F 
B and 1800 — B, then B unlike 6; and 34 
| | E +e are impoſſible, * | | 
— nee. PIR * 4 6:4, [Sine 4 Dif, op. Z 5: Sine I their Sum :t Tan, 
s C P. 44 —5 : 1. 1216 1. 14 —- B: . JC. | 2 1 Third Side. . Dif. Lap : Tan I 2 Side. AY 
J_—_— — gr . ine I Dif. Legs: Sine Z their Sum :: Tan. 447 
= e [3 AH: ATB . 1-5. fe. [. Third gel of 221 Cot. I bird * 1 
. 3 5 . ZR 7 | | 
— . r — ' a Rad.: Coſ. included Z. 1: Tan. Side op. reg“. } | 
7 3 ri bntA :tD wnlike ta 1 if 44 + 2 1 1 Other £8, .: Tan, adjacent . Baſe, 4 is 
| The other Seg. Baſe = Dif. Baſe and adj. Sez-| © 
. | Sine latter Segm. : Sine former found Segmm. 
Tan. . included : Tan. ſought Z. _ 
Or [Sine J Sum Sides: Sine J their Dif, 2: Cot. 3 + 
incl, . : Tan. remote Segment Baſe. | = 
Avain C % Sum Sides : Coſ. I their Dif. : Cot. fino ꝰ 
* 7 & 5 adjacent Segment of _ =_ 
| < ZE” . ben, other /_ at Baſe = Sum ? Baſe's 1 
, {> \ 0 55 8 Then, 2 D-TE. 8 1 —— | WR 
=D—E., = 
12... B |: A,. 1 JJ 1 
E = C Dif, D. = 
in. | D E u. A v. % Tx, 111 T = 
. . n unlike 7 + | 6 8 
4 * — 2 


1 — * — 
2 ec CASES of OBLIQUE $;hrical TRIANGLES continued. 7 
. * ANSW : — — 
Caſes. br. Sought. In Synben. | GIVEN. [SOUGHT, | — — — — In Mrd. 
3 By PROPORTION. 3 | By PROPORTION. : 
1 b, t, A a F:. A 1 f. 63 7.4 nite $ if A 1 2 . and] Third C. Rad, : Coſ. included Side :: Tan. ad}. at 
＋ * < Biſe : Cot. adj, vert. . Es 
= c Dif. d, 18 Side, Whence the remote vert. Z. is known == Dif. | 
; N FF a mo ** Land adj. vertical Z. 4 
41 4.6 11 1 * : | $5 >. ne adj, : Sine remote vert. Coſ. adi. / | 
x ; "ar > | "ef wg 1 required N PA 
10 wy. 1. A n 6: . dy 14 1＋ ES des, (ade : *of. included Side :: Tan. adi. 
n unlike 8 + Sides Baſe : Cot. adj. vertical Z.. . 
= c Dif. d. Hence remote vertical /_ = Difference whole | 
* * a __ adjacent vertical . 
1 ½. d 1 t. A : t. B 1 if 3 E of, remote .: Coſ. adj. vert. E. :: Tan, adj. 
unlike \ ? + vert. Z. Tan, Side BE | 
Or, b. 1 2 14 1 . 1 A: 6E Or, Sine + Sum Ls: Sine 4 Diff, :: Tan. adj. 
. ö 3 "PEO Side: Tan. remote Segment, 
And; . 4 Te: V. 1 c n .. 1 A. D Ir if Col. n? Cof. 4 Dif. n Ten. {ad 
7 3 Idee; Tan. agi. segment at Baſe. N 
+c i800. en required Sides Sum and Difference 
IT "Ins, bes esd of Segments at Baſe, | 
3 . i = 
11 A, B, C b | C 2 e. 1A+B: tr. 7 yy FOOT, BY ; Sides, Z. at the Tan. 4 Baſe : Tan Som Legs :: Tan, + Dif. 
i, Poperd. from Middle of the Baſe, Baſe, Legs : Tan, + Dif, or } Sum Segments o 
Now, if Perp. within | __ ; 
% 2 2 . Now, if y. falls within, 
0 228 3 le Segm. | Baſe 3 be ty DiF. for N 2 oam 
r 2 X D = BD, when Perp, without. | 
Now, . A Rad, 11 7. BD ü Coſ. 6. Tofe 4: "Right No 8 —— ef 1 
angled As: 2 W. K* eg adj Na Rad. :: Tan. adj. 
Or, b. C A e d egment: Coſ. C. adj, re aired. 
r, E * 5. X A (including f. req Z. required) : 71 2: 8,4 Or, [Rec. L. Sines Sides (including required Z.): 
B+C—A X 1.1 B+A—C : LE 1 3. e 180 4 Sines, of two Differen- 
ces betw. um of 4 Sides, and each Sid 
f ATB 181 1800, the Perpend. falls 5 2 required : Square of Sine + 
requir 
v. neareſt the Ee : | 
12 la, b, ch A J]As ZsatBaſe are” 50s = þ Perp. falls 9 3 £5 Side, oe” Sum As at Bale : Tan, & their Dif. 
:: Tan. 4 vert, : Tan. 5 
. 1. a+ tt. to 4 Dif. b 21 t. 4 {c: 8. £ in- 2 duc biſ-Qing era 5 
d d b oo 1 e ver- 
cluded by Perpendicular and Arch biſect in | tical Angle, 
N on _— 2 —— Z. BCD is "Haas 
or, Xe argular Diſtan f S 1 
we 7 ——— ao ce from Perpendicu T0 to para Ladd angular Diſtance from 
14 Dig. angular Diftance f erpendicular for greater . 
15 K. e from Perpendicular And, Diff. between 4 vertical Z. and angularſ 
3 2 < a 8 Diſtance from Perpendicular = = leſs /.» 
> e Ferpend. 5 | 
leſs reater 
Now, ras” a greater 0 side e die 0 Les 
* 0 0 ir : 85, A. 1 - "AT. x . | 
3 : Aw Av. * e Regis bY oe 2. : Cat. adj. /_ at Baſe :: Rad. | 
| r, h. X . c : 78 :: . 4 4 b * it : Col, adj. Side, being Hypothenuſe. iu 
\ . | — 4 1 N X *. 4 = Or, | Rect. 2 1 * s, including Side re- 1:4 
1 1 A, quire a :: R 1 18 
1977 c Alzoays let fall yeur P endicular from! CE 71 18 — 2 — Co- > 
"3 1 | ag fp Side, and e e to a given / « tween the two Tae Ze, and think Lo | 141 
; , e * 
1 rr eg, 4 nchied Si, nf 9 
| TT . 4, take its Supple 5 
I ; — ee, D as in C — 8 . 4 | 
; 441. TM Ihe 7th and I 
3 9 E 1 1 Bac Pens pag Ke reprinted AP) dee them on the Leſt, 1 | 
| 3: t, 0 — 1 ; fo > Side} Odor 26 N: Cof, included Z. :: Tan. Side op. req [| 
| 0 (8 F == C Dif. D. i * we inclu- 4 1 IIS adjacent Sepm. Baſe, 3 8 y | 
_ . E: S. D :: f. 5 the ed C. he other Seg. Baſe == Dif, Baſe and adj, Seg. 3 
9 W 1 t. a 1 1 , if D 17 < C, IO Seem. : Sine former found — 8 1 | 
_ Or b. 1 AFC; an. . included: Tan, fought 5 | 
1 bi: z ATC: IAC 11 l. E614 E— or Sine : Sum Sides : Sine 1 their Dif. 25 Cot, 2 ' 
11 Agaln /, 4 111 : incl. 1 Fan. remote Se ment B 1. 
a 1 4 ; 6 1 AFC 55 1 —— i; #1, $ b 1. D I Again Cof. 4 L 1 Sides: . Coſ. Ltheir Df, : 3 1 | 
. If A ct an, adjacent Segment of Baſe, bu} 
= X $7 > 750% Then, a DE. 12, other C at Baſo a= me Baſes Hi 
3 5 nd e 2 D- E. ä L. at Vertex = Dif. Segments. 1 
= 2 * 4 B Pf 3 u f. A 11. D ed A if 3 — 1 | 9 
1 "WE 7 wnlike . + * « „„ Third Side. Rad, : Coſ. included g. :: Tan, of either Side: 16 
N = C Dif, D. Tan. of adjacent Segment of Baſe, : | 
ul, pf uA. Ir. if Nr Nr 
1 ö Wa aalhe | may 2 eg. : Cof. remote Seg. of Baſe, J 
of, adj. Side: Coſ. remote Side. 
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The PROPERTIES of Spherical TRIANGLES, | 
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in Proportion io the Sines of the oppoſite Angles. rence :: ſo Cotangent I included Angle: to Tangent 1 Sun 
2. Letting fall a Perpendicular on the Baſe, from the of oppoſite Angles. 
vertical Angle, The Sines of the Segments of the Baſe are [ 18. As Sine I Sum of the Sides : to Sine I their Difference 
reciprocally proportional to the Tangents of the adjacent :: ſo Cotangent + included Angle: to Tangent } Difference ij 
ng bes. | of oppoſite Angles. vv 
3. The Cafes of the ſame Segments are diretily propor- 19. As Cine I Sum of 2 Angles : to Cofine I their Diff: 4 
* to the Cofines of the adjacent Sides. | rence :: fo Tangent + included Side: to Tangent t Sum of the 4 
4. The Ciſines of the vertical Angles are as the Cotangents || oppoſite Sides, | 9 
of the reſpectliwe Sides. 20. Sine | Sum of two Angles ; to Sine L their Difference T8 
5. The Sines of the vertical Angles are as the Cofines of the :: fo Tangent I included Side: to Tangent } Difference og. iy 
reſpefive Angles at the Baſe, Peſite Sides. 1 
6. As the Sine of Sum of the Legs : to Sine of their 21. Cofine } Sum Angles at the Baſe : to Cofine 3 thei NY 
Difference :: ſo Cotangent 4 Sum of Angles at Vertex Difference :: ſo Tangent | Difference of oppoſite Si den: to Tan- 
: to Tangent 4 their Difference. | £497 + Difference or } Sum, of the Segments of the Baſe, a; 
7. As Sine Sum of the Sides: to Sine of their Diffe- Perpendicular falls within or without. 
Jrence. :: ſo Cotangent + vertical Angle: to Tangent] 22. In any ſpheric Triangle, The Rectangle of the Sine, 
Difference, or 4 Sum, of the vertical Angles, accord- of any two Sides, X Ceſine of included Angle, + Rectangle 
ing as the Perpendicular falls within or without. | of their Cofines = C:/ine of third Side. (Radius being 1.) | 
1 8. As Tangent 3 Sum of Sides: to Tangent J their 23. 7% Cofine of an Angle of a ſpherical Triangle, = Co-| | 
Difference :: ſo Tangent Sum of the Angles at the Baſe, | ine oppoſite Side — Rectangle of Cofines of the including Side,, 
: to Tangent 1 their Difference, | the whole divided by the Rectangle of the Sines of the including) | 
9. As Cotan. of + Sum of 2 Sides: to Tan. +} their S,, (Radius being 1.) = 
Difference :: ſo Cotan. 4 Baſe : to Tan. Diſtance from 24. The Rectangle of Sines of 2 Angles X Cofine of the in| 
middle Baſe to where the Perpendicular falls; being Tan, | cluded Side — Rectangle of their Caſines = Cine of third 
Z Difterence of Segments of Baſe, Angle, Radius being 1. _ 
10. As Cotangent Z Sum Angles at the Baſe, : to Tan- 25. The Co/ine of any Side = Refangle of the Caſines of thi 
gent + their Difference :: ſo Tangent 4 vertical Angle, ¶ in=c/uding Angles + Cofine of oppoſite Angle, and the wwhil\ 
or + Sum vertical Angles, : to Tangent + the Difference, || divided by Rectangle of Sines of the including Angles, Radiu| 
or ＋ Sum of vertical Angles, as the Perpendicular falls [== 1. 4 
WI 


| 1. IN any ſpherical Triangle, The Sines of the Sides are 17. As Cofine i Sum of the Sides: to Cofinet their D. 


—  ——C—. 


n or without. | 26. In any ſpherical Triangle, As the Product of the 
11. As Tangent 3 Sum Segments of the Baſe : to Tan- Sines of two Sides, including a required Angle, : to the Pro-| © | 
gent 1 Sum Sides, :: ſo Tangent 2 Difference of Sides du of he Sines of two Differences between the & Sum of the 31 = 


: to Tangent; Difference Segments of Baſe. | Sides, and each of the two Sides, including the required Ang, 
12. As Tangent 4 Baſe : to Tangent 4 Sum Sides, :: % the Square of Radius: to the Square of the Sine of | the 
: ſo Tangent 4 Diff. Sides: to Tangent I alternate Baſe | required Angle. 
|= £ Difference or 3 Sum Segments of the Baſe, as the 27. As be Product of the Sines of two Angles, including « £1 
P erpendicular falls within or without, required Side,: to the Product of the Sines of two Differen-| 
(> In aright-angled Triangle, the Rectangle of Tan- ces, between the half Supplement of the three given Angle. 5 
gent J the Hypothenuſe +4 one Leg, and the Tangent 2nd the Supplement of each Angle, including the required S:4:| 
the Hypothenuſe — that Leg = Flngent Square of :: % the Square of the Radius: to the Square of the Ceſine , 
the other Leg. the required Side. 
| Or, taking the Supplement of the greateſt Angle only, 
13. Letting fall a Perpendicular on the Baſe of a ſphe-¶ you may proportion, as by Property 26, by changing the 
rical Triangle. | Sides into Angles. 
As Sine Sam Angles at the Baſe : to Sine Difference :: /o I: 
Tangent I Sum of the Segments of the Baſe : to Tangent 1 Viz. As the Product of the Sines of two Angles, incluiing} _—_ 
Difference. | ihe required Side,: to the Product of the Sines of two Df 
14. Sine Sum Angles at the Baſe : Sine Difference :: fo | rences between the Sum of the 3 given Angles ( the Supplenen 
Tangent I Baſe : to Tangent } alternate Baje. | of the greateſt being one) and each of the Angles, including thel 3 
15. Sine Sum Segments of the Baſe : to Sine of their Die | required Side, :: ſo is the Square of Radius, : to Square of it 
rence :: fo Sine Sum Angles at the Vertex : to Sine of their|| Sine of & required Side. | 
[ Difference. » | 1 
16. As Sine Baſe : to Sine vertical Angle :: fo Sine Diff. | REMARK. In plane Trigonometry, right-angled Tri-| 


2+.» 


{Segments at Baſe : to Sine Diff. of Angles at Vertex, when the _— may be conſidered as ſpherical Triangles, whole] 
Perpendicular falls within z or Sine of the Sum of Segments | Sides being very ſmall Arcs may be conſidered as Right- 1 | 
of Baſe : to Sine Sum vertical Angles, when the Perpen- Lines; and therefore become equal to their Sines or 1 = 
dicular falk without. gents. = 
PO ** 5 . 3 Es ——_— E 9 7 5 
HENCE, 18 


. r 2 


WW [er/ed Sine 3d Angle : to werſed Sine Sup. included Side, 


1%, Base of a ſpherical Triangle, 


1 = which Di erence added to, and ſubtraed from 
er which Sum doubled is the 20 e Baſe when the Perpendicular falls without, 


and NAVIGATOR, 331 


—_— —— _ c 1 


Sides, and each of the Sides including the required Angle, :: fe 


Ang le. 


The PROPERTIES of Spheriial TRIANGLES. 


Ad * 


HENCE, to plane Trigonometry, may be applied, all 
the Proportions of ſpherical Trigonometry, wherein Cofines 
and Cotangents are not concerned, by uſing the Word Side, 
inſtead of Sine of a Side, or Tangent of 4 Side. For, if 
the 3 Sides of a plane 845 were given, an Angle 
may be found, as follows, by Property 26. 


Then, the Sine of the vertical Angles are reciprocally as 
the Sines of the Sides, and directly as the Sines of the Angles at 
the Baſe. | 


31. If thewertical Angle of a ſpherical Triangle is Biſedt- 
ed, As twice Cotangent of the biſetting Arc : to the Sum 
of the Cotangents of the Sides :: fo Radins : to Caſiue I ver- 
As the Produ of 2 Sides, including a required Angle, : te] tical Angle. 
the Product of two Differences, between + Sum of the three 
32. As double the Radius: to Tang. biſefing Arc :: fo 


the =_ of Radius: to the Square of the Sine of 3 required Sum Cotangents of Sides : to Caſine & vertical Angle. 


Fe 33. As one 8 Angle : to the Angle between 2 great 
Circles :: fo the Area of a great Circle: to the lunular Area 


28, In any ſpherical Triangle, As Rectangle of Sine 
contained between thoſe great Circles. 


of 2 Sides, including a required Angle, : to Radius Square 
:: ſo werſed Sine Baſe — werſed Sine Difference of Sides, : to 
verſed Sine included Angle, required. 

: And /o Cofine Difference of Sides — Cof. Baſe : to ver-. 
ſed Sine ſaid included Angle, required. 


34. As 4 right Angles : to Angle intercepted between 2 
great Circles :: ſo Surface of the whole Sphere: to Surface 
intercepted between thoſe two great Circles. 


29. Alſo, As Rectangle of the Sines of 2 Angles, inclu- 
ding a required Side, : to Radius Square, :: ſo werſed Sine 
Sum of including Ang les; — verſed Sine Supplem. 3d Angle: to 
{verſed Sine included Side, required. 

: And /o werſed Sine third Angle — werſed Sine Supplem. 
Sum of including Angles, : to verſed Sine included Side, req). 
: And fo Cof. Difference of the including Angles, + Co/. 
34 CL: towerſed Sine Supplement of included Side, required. 
:: And /o werſed Sine Supplem. 3d Angle — werſed Sine 
1 Angles : lo werſed Sine Supplem. included Side, 
required, 

: And Jo werſed Sine Supplem. Diff. including Angles — 


tained between the 2 great Circles. 


For the Solidities are as the Surfaces, becauſe they 
may be reduced to Pyramids of equal Height. 


35. In any ſpherical Triangle, As two right Angles 
: to the Exceſs of 3 Angles above two right Angles, :: ſo the 
Area of a great Circle of a Sphere: to the Area of that Tri- 


angle, 


In any ſpherical Polygon, put = = Number of Sides, 
A=1809% Xx u—2, 


Then, As 2 right Angles, or 180® : To Sam of all the 
Angles of the Polygon — A :: So the Area of a great! 
Circle of the Sphere: To Area of that Po/ygor. | 


_ 


required. 


30. If an Are be drawn from the Vertex to the Middle 


CORRECTIONS to be made in the T t Sheet, with the PEN, before it it uſed, 


Page Col, Line For Write 
0 „„ & 2-4 3 fr. Top 1 rf Buffin's, &c. VVV Baſs Bay. 
* FT —ͤ́ . 828 A + r +> 1 Iſlands, Sc, „„ ſome other Iſlands. 

ww £4 +5 86 . fr. Bot. Yn os n im Tr Diviſions r Divijien. | 
— 326 T i 2 ws 26 fl r, Top 5 0 Ro . leſs a than 1800 


„ © 0 + a 


| greater 

[ — 328 MOD: KB TS 4 1 Under Caſe 7, End. of Line Cee = CE IE ESE. 1 

« < < 

| LH kt 5 . 1 1 1 . . N 
Beginning of Line's : ; ls CmaD—E F # ; c=D—E, 


„% o 2-6 TT ESR 
N.B. = BD—DA, or 3BD, = Dif 
A the 


Sum and Dif, ver. * n . 


er & Sum, Segments of Baſe, according as the Perperdicular falls within or <vithout the Triangle; 
Baſe, or + BA, gives the Segments BD, ard DA, fi om ⁊ubere the Perpendicular falls, 2vithin 
See Fig. 1 and 2, Page 328, 


1 


:: And /o the Sclidity of the S; here, : to the Selidity con- | 
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[ SOME GENERAL OBSERVATIONS on the TIDES. | 


1. IF you obſerve the Times of the Tides, in any Place, at New and Full Moon, and alſo their Times at the Quarter Moons, 
then if you proportion the intermediate Aſpects of the Moon with the Sun, from theſe Times, you will have the Times of th: 
Tides for each Day of the Moon's Age, in that Place, very nearly. 


2. AT London the Tides, at the Quarter-Moons, happen (generally) abowe an Hour ſooner than the middle Time, 2 
between the Tide Times, at New and Full Moon. Thus, at London, -the Tide Times, at New and Full, are at aleu- 1 
| Half an Hour after two; the middle Time betwixt which Times, is half an Hour after eight; but the Quarter Moon. 
Tides generally happen, at London, about, or before, half an Hour after Seven. 


3. AT Dublin, 7t is ſaid, the Quarter Moon Ji des happen half an Hour later than the middle Time counted from Ti. wy 
Times at New aud Full, Thus, on New and Full, at the Cuſtom-houſe of Dublin, the Tides happen about 11 ; the middle Fi 
Time between which Times is about 5, for the Time of the Quarter-Tides : But they happen about halt an Hour after 5, "tis ſaid, ' 


4. THE higher ihe Moon riſes above (or farther ſhe deſcends below) the Horizon of any Place, the higher the Tide rij 
in that Place. 

| Therefore, in North Latitudes, the Moon having North Declination, being above the Horizon, and paſt the Meridian, | 
ſhe raiſes higher Tidis than when he is under the Horizon, and paſt the Meridian. — 45 


R Ihe cont:ary happens in North Latitudes and South Declinations of the Moon. Obſerve alſo the ſame ir . 
mh | South Latitudes and South Declinations of the Moon. And the contrary in South Latitudes and North Declinations| | 
11 of the Moon. | = 
| (bi i 5. Conſequently, in North Latitudes, in the Summer, (when the Ecliptic at Noon riſes higher than in Winter) the Ewenin, 1 
6 | are higher than the Morning Tides. And, in Winter (when the Echiptic, at Noon, is lower than in Summer) the Morning| "8 
0 11. are higher than the Evening Tides. | 1 
11 | 6. The higheſt Spring-Tides are always a little before and after the Equinoxes, about the Beginning of March, «| 5 "38 
i 1 { End of September, each Tear ; but the Quarter or Neap-Tides, are leaſt at theſe Times, and greateſt of all in June an - 
1 December, about the Solſtices. MX 
Y 4 7. The higheſt Tides make the loweſt Ebbs. 6 7h 
. 8. Hence, the higheſt Tide, at New and Full Moon, is always followed by the loweſt Tide at the Quarter Moons. % 
1 d | | 9. The higheſt monthly Tides are generally ob/erwed to be about the ſecond Day after Full or Change, in England; but in| | 1 Ls 
14 ſome Places abroad, as at Tonquin, and New Holland, the highe/? Spring-Tides are ob/erved to be 3 Days after N ew and Full. Ht 
11 | 10. Tides, ix like Circumſtances, are highe/ at the Equator; and higher in leſi than greater Latitudes, * bi 
1 11. Tides are higher in larger Seas, and lower in lf; Seas. 3 
44 "i | 12. Tides are higher at the Shores of Continents, where there are Rivers and Indraughts, than in the Middle of the Sta, T 
4 3#'1 where they paſs freely ; or are higher at thoſe Shores, than they are about Iſlands, far from the Continent. | 1 
5 13. Within Rivers Mouths, the Tides ebb longer than they flaw, 5 | 
[ | 14. The Motion of the Tide is greateſt a litile after half Flood, and a little before half Ebb. 11 | 
4. | 44 
3 15. A little before high Water in a River, the under Water of the Tide runs down, while the upper Water runs up. 5 
. | | 16. At the Top of high or lau Water, the Tide has no direct Motion. 
fl 


17. Strong Winds blowing the ſame Way with the Running of the Tide, bring it in ſooner and make it riſe higher ; but| |: 


1 {blowing contrarily, againſt the Tide s Motion, keep it back later, and make it run lower. 
1 TO find the Time of HIGH- WATER at a given TIME and PLACE ? 
= RULE, By the following Tide-Table, find the Time of High-Water, or Full Sea, on the Day of Full or Change of the Moon, for the Place 
1 | given; adding to which the Time of the Moon's Southing on the given Day, and the Sum will be the Time of High-Water for the Time and 
by Place required, EXAMPLE. To findthe Time of bigh Water, at London- Bridge, on May 10, 1760 ? 
|; | Time of High-Water at Nero and Full , , 2h 3om 
3 On May 10, 1760, Moon fouths , , 8 4 Morning 
% | So for 
4 High-Water at London-Bridge, then , . 10 34 Morning the 
{ | Add * * . 5 Oo Reſt, 
F 1 — — — 
14 | Low Water at Graveſend . . 3 34 Afternoon. 4 


v end NAVIGATOR. 333 


4 — 


8 


An Alphabetical T 1 DE- TABL E, from the beſt AUTHORITIES. Shewing the TIME of HIGH-WATER 
at the moſt remarkable 8E 4 PorTs and Sea-CoasTs, when it is NEW or FULL MOON. For finding the 
TIME of High-Water in thoſe Places at any AGE of the MOON. _ 
2 Time tf Time H. ſimeH. TimeH. 
Places NAMES. | Water. Places NAMES. | Water. | Place, NAMES. | Water. | Place NAMES. | Water. 
4 h m | h m h m h m 
=_ |—x | | Brijtol Key | 6 4; | Danny | 945 H. 
|[ABERDEEN, Scot- Brovage without 3 45 | Dunwich 9 45 |Hacve 8 15 
| lond o 45 | Buchaneſs 3 9 nar ry 6 © 
1 Abermorith {1 6 © | Bulloign 1 . Hampton Key oO Oo 
_ {ut 4 30 | Buoy of Nore | 1 o | Evan 1 30 | Harborough 6 o 
3 Abroth ; ' 3 15 | | Edinburgh 4 30 | Harfleur 8 o 
WW | Africa, 2% Cf | 3 © OR" —_ 28 22 
IAlaborong b 9 45 [CN, Normandy] 9 © | Zier o © | Hartlepool 3 © 
KR [Amazon's R. Mouth} 6 o© | Caldy 1 Elbe o © | Harwich YR 
® [| Ambleteuſe, Fr. Coaſ 1 0h Calais | 11 30 | Embgen 106 0 Haſtings 10 30 
America, W. Coat] 3 © | Caſſbot 11 15 | Emes | 9 © | Havre de Grace 9 © 
E. Craft 4 30 | Camvere 1 30 | Emes Entrance 7 39 St Helens 10 30 
. | Amſterdam ; | 1 Canary Le 3 0 E nc huſen 0 © Aer 1 
Andrews St. 2 15 [ Cancale 6 © | Engomonts 9 © | Hever + a 
Antwerp 6 © | Cape Blanco | 9 45] Efaple 11 © | Holns 6 o 
Apenars 112 45 Cantin 10 © Exmouth 6 20 | Holy Head 3 
Abenmark, Fr. Coaſt} 2 15 Clear 4 30 | Exwater 7 30 | Home Head 9 © 
Archangel | 6 © | -—— De Four ] 2 45 | Honfleur 9 © 
Armentieres - 2: a of good Hope ih F. Horn 1 30 
Ain 1 30 Herre de Lion, [Farr Tor o © | Hull 6 0 
| 4udicrn, Fr. Coall 2 15 in Guinea 8 15 Fair Iſle Roads 11 15 | Humber Wouth 5 15 
Auray, Fr. Coaſt 3 45 | Carmarthen Bay 5 15 Falmouth | 5 30 | Hundliff-Foot 3 45 
B. | Caſkets without 8 15 Fen, in E. Channel I 30 
85 JADOR, in Bar- Caſtets within 9 45 | Feſean 9 45 | 
bar o © | Catneſ; g © | Finkmark Craft 1 30 | Joun-pe-Lucs 10 30 
Baltimore, Ireland | 4 30 | Chamberneſ; 9 45 | Flamborough-tead 4 C | Ireland S. Craft "WE 
| Barfleur, Fr. Coaſt] 7 30 | Cherburgh 7 30 | Flanders Banks 17 7 W. Coaſt 1 
Barne ville, Fr. C.| 7 © | Chili Coaff 3 © | Florida | 7 30 | Jutland Ie 0 © 
Baſs without 3 45 | Concarneau, Fr. C. 3 o | Fluhing 0 
Bayonne, Fr. Coaſt | 3 30 | Condado o © | The Fy | 7 30 K. 
Beachy, Eng Coaſt] o © | Conguet, Fr. Coaſt | 2 15 [Fontenay Race 2 15 |KenTisy Knock| © © 
| Beauwoir, Fr. Coalt] 3 15 | Cork 6 30 | Foreland, N. and S.] 9 45 | Kildive 9 © 
Bell 1/le 1 3 30 | CorpusChriſtiPoint] 1 30 | Fern 5 15 | X'lduyn 7 30 
Berguer, Hollard | 1 30 | Cowes % | 10 30 | Foulnrs 6 45 | Kilhars "RY 
| Bermudas 7 © | Croy/ f 11 15 | Fowey 5 30 | Kin/ale 5 15 
Berwick 2 15 | Cromer 7 | © | France, W.Caaft | 3 © L. 
Icy Caf 3 © D. Firth 11 o |Lampary 8 15 
| | Blackneſs 1 30 | DagTMouUTH 6 30 | Frie/land Coaſt 7 30 | Landjend 7 30 
. Blackney SS, 6 © | Davids Head 6 o Lanion 6 45 
Betta e, 4 ©. „ 452 
12 0 o Io MW 2 I5 |GaLLiCla 3 © | Leith 4 © 
£ 1 3 © | Defire Port, in A. Garande 3 © Lenox 9 45 
1 _ 4 30 merica o © | Garonne Mouth 3 © [Leofloff 9 45 
1 2 . 15 Oy 10 30 |Gaſceigne Craft | 3 0 Read 10 30 
18,2, C2 24 3 © | Gibraltar Read oO © |Lime 70 
1 raful Coaſt 4 30 | Dover 11 30 | Gouries Gut 2 30 | Liſbon 3.2 
_-, Bremen o Downs G | 5 
9 Bree Sound o | Dublin B Rs & | 6/4 1 42 
x Breſt 4 : u 22 ; 9 Ig | Gorend 11 15 | London 2 30 
4 __ |2ri:ain, S. Coaſt | : : Dunbar _ A : * x * * has | Jo 
x 09 
= 1 | Bridgewater | 7 40 | Dundee | 2 15 Graveſend x 20 | Lolr Month 5 
5 Brialin ton P 4er O0 Dun * 3 3 © 
£5 Brille 8 4 Caren 4 30 Groyne of Lun 5 15 
_— Briſtol 6 25 oy | 9 45 Guernſey 1 30 | Lyan, Norfolk 6 o 
2 — 3 ner 12 © | Gunſieet lo 30 | Lym, without 5 Ig | 


N. B. ob on ſignifies 12h on, at Noon, or Midnight. Apbabetical 
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Alphabetiial TI DE-T ABL E continued. 


8 frime H. b au”: „ 
Places NAMES. Places NAMES. | Water. | Places NAMES. | Plazes NAMES. | 
h m = 
; N Paiftu, 8. Coaſt 3 © | Sanawwich 
| Port. Blank 4 15 | Scarborough 5 | 
M. Porthus 3 © | Scilly Handi W. 
| Portland 8 30 | Sedmouth 
{Macxwelt's | Portugal Coaſt 3 45 [Senegal WaLltrs 
| CasTLE 8 Portſmouth 12 30 Seven. Ci i Maßb (Lincoln- 
Maze 3 Seven Me, "+ ire). 
Magnets Sound 8 { Severn's Mouth 6 o [Waterford 
Ma lden 12 Q. Seine's Mouth 9 © |Weilands 1 30 
t. Maloes 6 | | Sheerne/; o © [Well 6 © 
Man Ille 9 QuEBECK (Cana- | Shelbergh 9 © |Weymuth 7 © 
Margaret Road 11 15 | da) 6 © | Shetland 3 © — 6 45 
St. Mark 2 15 | Queenborough (11. Shoe- Bacon © 30 [Whitby 3 0 
St. Matthews Point] 3 45 Shippy) oO © | Shoreham 10 30 [Wieringham 'T © 
| Memiſſan 3 30 Sleeue o O Vigb. Ie 0 o 
A. ford, and Min, 5 15 Semme Mouth 11 © Vinchelſea 12 45 
Milford Haven 7 30 R. Sound 3 45 Vinterton 8 0 
Morbiham LS. Southampton O o 
Mount's Bay 4 30 | RamexiINs 1 30 | Spain, W. Coaſt 3 0 
Mouſe. hole 4 30 | Ramſey 5 15 | Stithead 11 30 . 
Rebdan 12 45 | Spits o of | 
Redſand O 30 | Spurn 5 YARM 6 45 
N. 1] Rhee I, 3 ©O'] Staples 3 Yarmouth, Norfolk | 10 © 
Rhodes 11 15 | Start 6 Reads 
NanTz River | Robin Hood's Bay 3 © | Szxckton 5 Tong hall (Ireland) 
Naze Rachel 3 45 |Swin 2 
Needles Rochfort 415 
Newcaſtle Rocheſter o 45] 2. 
Newport (I. Wight) Rohan 3 45 
St. Nicholas, in Refs 5 15 T. ZEELAND CoasT 
Ruſjia Rotterdam 3 0 Zerick-Sea 
Nore, W. End Rowen i 15 [Tes MouTH 3 
Normandy Coaſt Rumney 1 30 | Tenerif 3 
North Cape, Mag- Rye I1 Ig | Tenet I VN. B. The above TIDE- 
Ob >< +3 ; Terveer within O TABLE is ſettled from the 
without I beſt Authorities we could 
8. Tergon 9 procure; yet it is not im- 
O. Texel 7 o [probable the Times of High- 
SainT AnpreEws | 2 15 [Texel Cliff 5 Water in ſome Places are not 
Or ron — Auguſtine (Flo- Thames Mouth I exactly as are here ſet down 
Or forane/5 rida) 7 30 | Tinmouth 6 — We ſhall be obliged to 
Orkneys — David's Head 6 © | Tophham 6 Perſons reſiding at the Pla. 
Orawell — Helen's 10 30 | Torbay 6 ces to inform us of any 
Oſtend — John de Lutz 3 30 | Treport 10 30 [Miſtake; there being no 
— Luces 2 18 3 Way to come at Certainty| 
— Male, 5 30 in theſe Matters, but from 
. — Mark 2 15 V. living Authors, who have 
| — Matthew's Point] 3 45 | frequently obſerved the 
brxxks, Fr. C. — Michael 5 30 [Vanxes Times of higheſt Tide, at 
Peru Coaſt — Nicholas (Ruſſia) 6 45 | Yoard New and Full Moon, in 
Peter Port — Pol de Leon o rect different Places. 
Picardy Coaſt — Powls 6 o U | 
Plymouth — Valleri 9 45 | Ubant within 
Podeſemſh, (Ruſlia) Sakcomb 6 o| | 


| 
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OBSERVATIONS on the Arent BEGINNINGS of LONGITU DES. 


1. THE Difference of Longitude between the Meridian of an Obſervatory and ſome diſtant Meridian, is chiefly 
wanted for determining the Longitude, Declination, or right Aſcenſion of the Sun, Moon, or Planet under that ſecond 
Meridian, from their Data at the fr, on a given Day and Year, with alſo their given diurnal Increaſe or De- 


creaſe. | 


2. As there muſt be a Queſtion anſwered to determine the Difference of Longitade betwixt any two Meridians, 
whoſe Longitudes, according to antient Cuſtom, are given from Ferro, the ſame Queſtion may be as readily anſwered 
from the Longitades Eaſt or Weſt, counted from another given Meridian. But if the Longitudes of Places are 
given at once Gm the Metropolis or Obſervatory of any particular Nation, they are ready (without determining them) 
for the Service of that Nation's Navigation, to aſcertain the Longitude, Declination, or right Aſcenſion of the 
celeſtial Bodies under a diſtant Meridian. And on which Account we have given an extenfive SEA-COAST 
TABLE, following, with the Difference of Longitudes from Greenwich, according to modern Cuſtom, as well 
as the correſponding at/o/ute Longitudes, according to antient Cuſtom, from Ferro, which modern Cuſtom has 


almoſt ſuperſeded. : : 
Examples of the equal Facility of both theſe Ways of finding the required Difference of Longitude of Places, 


are ſeen in Page 317. 


3. Hence future 4/ronomers and Navigators may compare the Longitudes of Places obſerved with theſe we have 
given from Ferro, or Greenwich, as a near STANDARD of the Truth ; and may thence make their future Improve- 


ments, or Confirmation of our following Numbers, P. 337, Oc. 


THE Rewviſer of the Seaman's Calendar newly reQified, at Ay » 243. having regretted the Want of an Order 
Je Parliament for cauſing Agreement among thoſe concerned in ſettling the Beginning of Longitudes of Places ng confounding 
the inexperienced Navigators by ſo many different Countings and Beginnings thereof) we hope our Endeavours here have come up 
to bis + get, and anſwered his Objeions. 


. 


ASTRONOMICAL QUESTION, of great USE in NAVIGATION. 


AT a given Time of the Year, in a given Latitude, the Times being given by 
Johr ved to have his Forenoon and Afternoon Altitudes alike, to determine from thence, the Time by the ſame Clock, or Watch, 
awhen the Sun paſſed the Meridian? 

The ANSWER. 


Put L = the Latitude of the Place, where the two Obſervations were made. 
D = Sun's Diſtance from the Pole, at Noon. 
T = 4+ Time (7) between the /xyo Obſervations, in Degrees and Decimals. 
V = the Variation of the Sun's Declination, in that Time (r) in Seconds of Time. 
M = Midil.-Time between the Obſervations, or + + added to the Time of Forenoon-Obſervation. 
7 " 
Let E =. A like T; and B = D Dif, A. 


— 


* 


Then 2 x V = N, Seconds of Time, the Correction or Interval between M, and the true Time of Noon. 
4. 4. 


W, K. W, , m, £,7 deſcending ? g: 
, , X, . 8, U, S aſcending © Signs, 


SPHERICAL QUESTIONS anſwered. 


a Clock or Watch, wwhen the Sun was 


| 


And, MEN = Time by the Cock or Watch, when the SUN was on the Meridian, acccording as he is 


B 
1. The Hypothenuſe, and Sum or Dif. of the of a right-anpled 
ical Triangle being given to find . Jar * 2 
ANSWER, From twice the Coſ. of the Hypoth. ſubtract the 
fine of Sum or Diff. of Legs, the Remainder will be the Coſ. of an 
rc, which being added to the ſaid Sum, or Diff. gives the Double 
f the greater Leg, required, 


2. One 
ber 
ANS 


, and the Sum, or 
, to find the H 
ER. As Co . 


Difference of the Hypothenuſe and the 
benuſe ? 
5 Leg given, : to its Tangent :: ſo the Cot, 


8, : to Tan. & their Difference, | 


i — 


3. The Cat the Baſe, and Sum or Diff. of the Hypothenuſe and Baſe, 
given, to find the ſpherical Triangle? 

ANSWER, As Cotangent 4 / given,: to its Tangent :: ſo Sine 
Sum of the Hyp. and adj. Leg : to Sine of their Difference. 


4+ The Hyp, and Sum or Diff, of the two adjacent Ci given, to find 


— 


ö 


| 


ms 


the Angles, 
ANSWER, As Cot, I the Hypothenuſe : to its Tangent :: fo 
155 Diff, two Z.s : to Sine of the Exceſs of their Sum above à right 
e. 


— — 
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OBSERVATIONS on the ANSWERS to MARTIN's or MURDOCH's EXAMPLES; and on the Remarks by Nezwtonierfis, on SF HF. 
\ ROIDAL SAILING, Page 283. 
With the ONLY INSTANCE (in a long RUN) wherein SPHEROTDAL SAILIN is approved : Which Sailing, in general, Bawing no rea! 
Ba ADVANTAGE, the different meridional Parts of the SPHEROID are inſerted to prove it, and ſbesu the Extent of its USE, 


OUR Correſpondent Nerotonienſis obſerves, on his fi Remrarkr, Page 296, on B. Martin's Navigation, his Meaning is, 
Tf all B. Martin's Examples are like Murdoch's, in reſpc& of their being what never happen in Practice, and that ſome Examples are numeri- 
cally the ſame as what are given by Murdoch, — What is become of this Bray, Page 297, Line 3. Bottom, ſhould be this Brag, —— Nezotoni- 
enſis further obſerves, — | 
What we had to do with al! thoſe Examples was only to ſhew that the ſeveral Caſe: of Sailing might be differently anſwered, both according to 
the Sphere and Spheroid, by cur Computers, No, I. II. III. more eafily than by the common Methods in Practice; at the ſame Time we gave 
Inſſarce, or made Compariſon, of our correct Anſwers with the Anſwers given by B. Martin to the fame Queſtions or Caſes of Sailing. Whe- 
ther all Mr, A*2rtin's Examples of the Caſes of Sailing are the ſame in all Reſpects with Mr. Murdoch's, we had no further Regard to, than to 
ſhew how much /pheroidal Navigation differs from itſelf, according to the different ſphercidal Figures of the Earth, aſſumed by H. Martin from 
Maupertuis or Murdsch, and from Juan: the Form thereof, by the laſt of which Authors, being confidered as much the neareff to Truth, and 
Sir Iſaac Newton's Theory. 
The different ſph-r:da/ meridional Parts, according to Murdoch and Juan, are inſerted in eur Work for the Navigator to compare their Uſe in 
any 3 of Sailing, he chuſes to make Trial of, and alſo to try their Uſe, reſpechively, with the meridional Parts of the Sphcre, By which he 
will find that ſpheroidal Navigation, according to Martin or Murdoch, differs more from ſpheroidal Navigation, according to Juan, than 
| uan's differs from the Navigation of the Sphere, 
And the only Inflarce, wherein tne ſpheroidal meridional Parts that we have inſerted and contraſted with thoſe of the Sphere, are deſigned to bel 
applied to Practice, for determining the Ship's P/ace, is wvben you are ſure that your Courſe and Dillance, in a leng Run, are both wery crref, 
Which Ship's Place may then ſerve to compare with the Reſult of your ſeveral daily Reckonings on that Courſe, according to the common Na- 
vigation of the Sphere, and thereby to mark the Difference in Lengitude, according to the moſt correct Form of the terreſtrial Spheroid yet dit- 
covered, A bare Quotation of a fezo Numbers or meridional Parts of the Spheroid the moſt approved, though of equal Authority with the Truth 
of a greater Number given, could not have evinced their Ur/lity or Inutility, in the Extent thereof, ſo well as by the 6 half Pages, to every 
other Minute of the Quadrant, and Length of the Arches to every Degree of Latitude, as we have inſerted, | 
( REMARK, Since our printing the 6th and 7th Caſes of Mercator-Sailing, ve have obſerved, that the 6th Caſe and its Variation i: 
rinted in the Miſcellanea Curioſa, for the Menths of January, February, and March, 1734, by Mr. John Turner of York, our deceaſed Friend 
and Correſpondent ; being the 7th Queſtion there ; _ wwe propoſed both thoſe Ca ſes without having obſerved them alſewhere 3 nor have we ſec 
either of theſe Caſes prepeſed in any Mert of Navigation but our u, though they are chiefly ſpeculative. 


= —_ — — 


F 


7 VARIATION of CASE 6th of MERCATOR SAILING. (Sce Page ges. |: | 

| A Ship ſailed from a Port in Latitude 549 N. upon an unknown Courſe betzoeen the S. and the W. till her Departure c 44/.45 Miles, and ber 

Difference of Lengitude 74'.17 Miles, required, from thence, ber Courſe, Diſiance run, and Difference of Latitude ? 
ANSWERED by the DIRECT METHOD of Solution. 

PUT x = Length of the Arch of Latitude arrived in; then, according to Dr. Halley (in Vol. I, Phil. Tranſ.) the meridional Parts of that 


Latitude will be = + x x + = x3 + 7 x5 + 6 x7 + — x9, Cc. (where a = the Length of the Arch of 1 Min, == ,00029088, 


and conſequently _ = 3433.) Now, to make all the Parts of the Mercator-Triangle alike, multiply the Departure and alſo Difference 


of Longitude by a. Let 44. 45 XA =c; and 744.17 X a= d; and 54% Xx box a==b; n = 3864, the merid. Parts for Lat. 549, 


_ -Y I I , a 
Then, 2 —x 80 7 * = 43 — * * x9, &c, = merid, Diff. Latitude; the prop. Diff, Lat. =b—x; Say, 3— : c :: n— 
2 3 s, Sc. d; whence (by multiplying Extreams and Means) we have 22. n 
_—— 43 * Plying Ex a , bo 6 2 6. 83 262 
x9, &c, 


Put _ my == =; and n - N = -& = x3, Cc. Then, by Tranſpoſition, 1K +a iH x7, Ee. 
c 


Put a m , 1 —p , and Letters for the known Coefficients of the Powers of x, Then, fe + rx3 TA +tx7 + go, Sc. . 


: 3 2— $frg— f 2; — 3 4— 2 10 *rs-+ 5 2—73 
By Reverfon of senen L ID 3+ = 258 = 72 + 22 . =; — br 79, Sc. = 49231 


| New, x, or the Length of the Arch being known, the correſponding Latitude in Degrees is thus found, by ſaying, As 1. 5% 8 : gov :: 
9231 : 32, 59 = 52, f/, the Latitude arrived in, — Whence the proper Dif, of Lat. is 67“ : Dep. 44/.45 11 Mer. Lat. 112 2 Dif, Long. 
54 iles; And Diſtance run $0/ Miles; Courſe (by Computer, No. I.) 330 7/4S. Weſterly. 

| le indirect Methed of Solution, by Trial and Error, (ſee Page gos] is preferable, 


| 3 | CASE 6th of MERCATOR-SAILING, {See FN, ) | 
Asi ſails from a Place in Latitude 549 N. Diftance 8! Miles, and finds ber Dif. of Long. to be 74/.17 Miles, required ber Courſe, Departure | 

and Difference of Latitude ? | 2 
42 Ih Anſwered by the DIRECT METHOD of Solution. 3 


| In this Caſe, by 47. & 1. (taking the ſame Letters as in the former Caſe) As b—x proper Dif, Lat, 1 c — 63 + 2bx—x* the Departure 


— — 2 ms Sc. Mer, Dif. Lat.: d, Dif. Longitude, Whence, we have an infinitonomial Equation to be ſquared, and they | 3 


the Value of x is had by Reverſion of infinite Series, if any Body chuſes to take the Time and Trouble. 3 
31 r. indirect Method of Solution, by Trial and Error (Page fo 5) is preferable, 


— 
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Of the principal Ports, Harbour, Head- Landi, Bays, Rivers. Mouths, and and, lying conti 
With their Latitudes, North or South, and Longitudes Eaſt from 25 2 Lilo "ole 8 
Eaſt or Weſt, from GREENWICH OBSERVA 'ORY. According to the beft Authorities, and ſome* 2 : 


to the correcteſt Obſervations. 


The Latitudes and * itudes of Places marked with a * . ; : 
1 K 2 of with a are from correct and repeated Obſervations, The Reſt are improveable, or nt 


I. The Coaft of ENOCILA Nx 


XV. The Coaft of Aura ie in the Seutb-Sea, from” 


I, ———— SCOTLAND California to Cape | 
1 
III. Ia ELAN D EUROPE. XVI. 3 1 8 
IV. HotrtAnD and FlAND ERS Cape Hern to Cave R ME EY from 
V. FrANCE and PoRTUGAL The 'M in Co 
VI. - The Matix Cox TIN ENT 12 the Welt Indies ain ConTINENT of the 
VII. — The Iſlands ; Straits, XVIII. — The Ca» ibbee 
VIII. BarBARY and GUINEA e ee " Kern AMERI- 
The Fahama &KD$ 5 
* The Weſtern Senn Vines M ; CA, 
. The Canar AFRICA, , NIA, MARY- 
> MS The Cape de Verd r i te fd urns NE]W ExGLaxp, 
X11, The Southern | 1 
XII. ———— The Main CoxTINEXT 7 in the Ea 5 en 
XIV. The IsLAnDs Indies. } *. ZrmBLA, „ "op te ee eden 
XXIII. — The Souxp and BAL TIc, EUROPE. 
Lon | 
Lat. 5 · . D. Lon 
Places Names. fr, Places Na 2 N Long. | D. Long 
| N, 1 mes A hee Places Names, _ fr, fr. e 
I. COAST of ENGLAND. EEE TI > F — —_ — 
— 0 þ 
Si 3-0 R OE ht: 4 
ye o 40 E L 
1. Bexwick 5 9 1 g 7 72. Lancaſter 442112 
Newcafile + 5 4 - Beachy o 20 E I] 73. White-Haven — 17114 * Bo W 
Sheilds 2 12] 1 h N 7 Ile of Man, . 
1 55 Shoreham o 32 W W. End 
— vi 54 55 151 1 . Portſmouth a 1 4 oy, * «+ 153 451172 35 5 W 
artlepool 54 43116 301 1 I. Wight, Neu- 5 4. 53 24/72 45] 4 55 W 
Stockton 54 33 101 1 , 76. Carliſle 54 I 
. — Ts 8 W 54 47114 30 10 W 
— 0 54 26016 45] © Pool . - W 
b 2 — * 
arboroug 54 20 5510 Weymouth 2 45 II. COAST of SCOTLAND 
10 Portland 2 0 S . 
umbro-Head | 54 (7 46 Chiddock | of ob gen Sg ts Bll 
Burlington 54 "I 43 8 3 * — og N 57 45111 50] 5 5 W 
purn 53 45117 48 Topſham „ö ˙ „ 17 99 jo W 
The Berry 3 33 1 3. Iſland of Lequys, 
Hull 31 30077 15 Torbay 3 54 — 1 — End. . 58 20/10 357 5 W 
Grimſb Dartmouth 3 44 * 4 ad, Or 
rimiby 53 30 31] © E The Start 3 43 W „Wrath . [58 34/2 25] 5 15 W 
Rofton 53 10 ol o E The Eddyſlone 3 32 _ 5 Sbetland, S. En 60 4115 3512 5 W 
== $2 $5 7] © E 52. Plymouth 22 W 6. Fair-Iſle 59 3015 15] 2 25 W 
ells 53 10118 35] © E e 4 22 7. Ides of Orkneyſ 59 104 13 27 W 
17. Blakeny 53 8 30 0 E Foy 4 49 WII 8. Cathneſs Point 58 4014 59 : = v 
— 53 1018 4% x © E 55. Falmouth £2 iy = ett 4) hel Gb 
Winterton 52 57 $71] 1 E „LI z AR D* 5 15 WII 10, Aberdeen 57 22 15 451 1 45 W 
8 31 42 13) 1 E "IRS. 4 45 Wh} 11, Dundee 56 2814 45] 45 W 
Aldborough "36 i $- E . Gulf-Rock 6 5 WI 2, Leith 36 14 30] 3 1 W 
Orfordneſs 52 12 51] 1 E SeitLY Iſlands 6 11 WI 13. EbiIx YR 55 38 14 35 0 
Ipfwich 52 1o[18 40 x 0 E St, Mary's * 55 3213 Jef 4 10 W 
Harwich $2 $ $3] 1 E Seven AM SA. = 
Colcheſter 51 58 31] © E . Hartland Point K III. COAST 
Bag . 4 40 W COAST of IRELAND, 
"Pu GAP Lundy Iſle W * 
5131 3510 5 W Mort-Bay, or + 45 þ #418, Foage:fo' fla 73-4 
— — — P : 8 LAND I e 11 . 6 
Rocheſler 51 28 110 21 E Brie 445 W 2 Londonderry _ : 5 35 — 
Margate I Z | o W Belt 9 9451255 
Meek Wore! $1 27118 49] 1 9 E || 65. Swandſey + 4 z- Beifaſt 54 39]11 516 35 W 
ort Fore and 51 27 18 59 I 19 E f Caldy-Ifland 4 4 30 w 4+ Iſland-Torr 55 9 983 8 3 W 
Sandwich 51 25118 49] 1 9 E Milford 5 19 W . Iſles of Arran 54 8$| 8 3609 5 w 
The Downs 51 23 o| 1 20 E Se. David's 5 20 W 0 Stags of Broad — 
_ Foreland 51 10113 551 15 E "> Haven. 54 77290 11 W 
Ripraps-Sand | 51 53/09 1] 3.21 E || 69, Bardfy-Ife 17 Lag [955] 14519 55 W 
SI 18 53] 2 13 E Li F 5 . Galway 
Dongenneſs 50 57118 261 © 40 E 71. 22 13 * 9. Gall, or Doen's 23-71 7 38 9 45 W 
4 35 _— Head . . . . [52 40 51 9 35 u 


— 
* 
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Mm 
he MARINER'S SEA-COAST TABLE 
& * 
| Long. |D. L | 
Lat, i. Le. 
Places Names. N. fr. | fr. Gr, || Places Names, Lat. * * Lo 
N 7. „ . . "3g 
| III. COAST of IRELAND continued, 5 RN r — — e 
0 o 7 RE — — 
a. S TS #F 20. Weſt Penmark 47 48 T9 Ty 20 W 3 oF 
to. Lupis's Head : 52 24 > wole as w 21. Bell-Ijle 47 18 1 p t 4. w 28, Cape St. 4 
11. Limerick 82 23 8 0 9 40 vw 22. Nantz* 47 13 1 - ; 44 W "rv 28 36 32141 31 
, 2 2 
12. Galway 53 71 9 55] 9 45 W 23. Iſland Dieu 46 34|15 22] 2 18 W 4 bens * 38 541 32 
12. Sline Head 24. Hey's If 30. Cape Martelo, 8 
24 Bl my 53 20| 5 40% 20 WI. 18.7 7 46 24/15 21] 2 19 W Point of Negro- 
4+ — 52 Of 5 39/%½% 1 W Jo 1 — hana — a 
1 51 0 5 402 o W iddle 46 1016 I v „ +» [3% 7[42 3824 53 E 
16. Cow and Calf e 22/6 e 41 W. 4% [48 zeſie 0 % Wl f. Se [57 45] 42 174 57 2 
: — 51 1 51 35 Wil,s. 46 10/16 24 1 16 WI 34, C 40 41140 48123 YE 
ee: . See, f 277 2 2 , indo 55 [ow a 
1 3 37] 9 3 Wilzo. Bilboa 43 24]16 8| 2 32 W 34. Gallipoli 40 304 371.4 37 E 
20, Kinſale $9. FF 2511 15 W 31. Cape Pina 43 29114 37] 3 3 Wl 35. Conſtantinople* 33144 557 15 E 
23. C2 7 J $01-2-I 2 I-80 32. ial — 43 56/11 35] 6 5 83s. Cape Barbador +7 0140 331-9 53 E 
. $7 49 - * 2 35 — 33. ee 44 4] 9 47753 W or Baba . , , [39 1 
TINT a 5 1 7. S * * 5 p 
L ens % tr 32 Wh, SO [03 % Coppa 0 e 
e ks; b 10 I Ws 2 W , 
475 Laas ine * 4 2 " - — 35. m_ of Bajo- 7 $5] 9 45 = _ = 30 9144 7126 27 E 
| f 456. 0 3 42 29] 8 $8] 9 32 W 40. Antiochetta * 1145 28[27 48 E 
IV. COAST of HOLLAND and FLAN- 37. Borlüngs 41 20] 8 10 9 30 W||4r. Scanderoon, or. 1 4 f 
— DER S. 38. Rock of Liſ- 39 35] 8 119 2 W — 6 
8 5 7 1 52] 7 45] 9 55 W 7g. Ae 36 15 4 
1. SCAW 0 » Liſbon® 43. Aleppo® ? 39 20 L 
2. Holy Land, „ 39]27 58% 15 E — — wi 38 42] 8 42|8 58 W I] 44+ Toltoſa — 1 4 x - Suge - 
elighland Iſle | 54 24]26 10 8 30 E cent 6 45. Tripoly 53925 
3. Henle s 4aſ28 25/10 35 E r. Cape St, Mario 36 53] 8 % % W146. Joppay or .. 38053 536 10 k 
I 
1488 — * 3508 1 7 Cre Trefu 1 76 2207 38] 6 7 W. Nein 1 27053 558 15 E 
6. Ameſand-Iſland 53 3023 55 G by E gar 136 1011 34] 6 6 WAs. Alixandriat + ” 53 035 22 E 
7. Scheling 53 27123 330 5 53 E [Vc — 49. Cape Ruſato 32 48 47 57 17 17 N 
8. The Fly 53 16/23 5| 5 25 E 0 AST on the Main CONTINENT I- Cape Meſura- =. -* * 1 
9. The Texel 53 15/22 45 5 5 E within the STRAITS, w . « [33 2110/43 caſi6 128 F 
=_ T7 s 1 32 54[30 4% ł 6 
. adam I. 2. N 
is er e e % a 4 1 Crna [17 4 ho | ON 
13. The Brill 52 021 35 3 55 1. 3· Cape de Gat 36 3 172 4513 55 W 54 Tunis 2 4 28 39110 59 E f 
14. Middleburgh j 40/75 55] 148 W | 55. Bona = * * 52 3 15 = 
Zealand —— 6, Seve 125 5418 14 E 2 
© Fain” lor pla ff gr [+ Gretel [ano ſo of [om [Ol lewrl i 
16. 42. ot 26lno 36 &| 2 36 Þ || 6. Cape St. Mar- 38 35/7 50% © 10 E || 58, Cape Tidelles, 37 14/23 50 6 10 k . 
unkirk® ; | 4 
51 2120 21 2 22 E tin. 38 4618 15“ 0 35 E or Dellys . . [37 1521 5 
E ; 
F-COAST a FRANCE and PORTUGAL. || g. Marſalis 4x 261 53] 2 13 K e. Cope T, 36 5oſz0 51] 3 111] | 
- 1 50 5819 29 1 49 E 108. — 1 Fu 28 44 8 8 K os Ms Elke | 
j 2 "a ppe 49 5618 44] x 4 E II. Leghorn = by 18] 8 38 E | 62. Cave de Tres | 
3˙ Sa; * 50 10118 31 © 51 E Iz. Civita Vechia 28 10/1 30 E | Forcas , » 
4+ Sain - Head, or 13. Rome® 42 10130 o 20 E [{ 63, Ceuta * [35 305 312 9 V 
4 49 4418 9 © 29 E IIA. Naples® 1 $4130 9/2 29 E 4. Tangier ++ 4 p44 5 
5. Rouen Mouth 49 34118 5025 E [|15. Cape Spartaven- 40 51132 20114 40 E | 65. Tetuan + 5 - 5 5 27 1 * 
A | 20] 5 11 
6. Cape Barfleur 49 6 einne os E | — | 
43116 21] x 19 W]|16. Cape Colonne Ie 3 "T1 — 
4 1 47115 3512 5 W 17. Gallipoli 38 56 as 18 © E VII. ISLANDS withi E 
. c ; wand 49 5015 23] 2 17 0 18. Cape St. Maria 39 56 36 16 18 36 E ö within the STRAITS, _— 
4 Guernſey = * 4. «- 4 25 = 2 39 45036 35/18 55 E | : Foul 9 | 1 1 | 
19. ö 0 LB 4 
1. 9.2 ; 49 i511 151 2 = W > 4 — 43 40132 1114 21 E ISP 35 54115 6 2 34 V 
— M. -r 48 39115 38] 2 2 WIIz1. Zara 45 25129 45112 5 E 2. Formentura 8 5 N 
3 we aix 48 33113 46] 3 54 WII22. Raguſa 44 30134 10116 30 E || z. Ivica 3 33119 30] 1 1 a 
14 — 1 Baſs 48 50113 3514 5 W 23. Cattaro por 55 36 25 18 45 E | 4+ Majorca 3 25 19 1 1 25 E 
18. Co _ 48 3012 33] 5 7 WII24. La Valona 42 47136 52119 12 E 5. Minorca City ” + N El | 
; _ 48 27112 35] 5 5 Whlzs. Point Palerma 49 45138 ojz0 OE 6. c. To- J End 333 3 
17. Fre 48 2317 W 40 037 coſomwtf} 1 4 
18. C Na Ba 1911431 26. Lepanto 8 | are of 148 46126 E 5 
—4 y [#3 25113 7| 4 33 Whlz7. Cape Matapan 38 10140 27122 47 E 7. C.S. Re- { Sar- 38 49120 47] 9 7 
— 48 2132 ' _—_ E 
— 3515 $ wy or Caliga . 36 33l4o 16122 36 E | wats ew _—_ 41 1027 25] 9 45 | 
The 
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D. Long. re 
EX * 8 Long. [D. Long. | " 0 tr. Gr. 
__ Long. D. Long. Lat. fr. fr. Gr. Places Names, 8. 2 E. or W. 
; Lat, fr. Gr. Places Names, N, or W. 
Places Names, fr. 4 | Ferro, E. 3 FN 
Ferro. . ts | . 
— — / E 
— Ok — r E || 29. Cape Lops D $5} 27 309 50 
: vn. ISLANDS within the STRAITS 54 Mety- gre | 39 1543 40 26 O —— "on Nezro 1 30 6112 
* 4 continued, 55+ {| line, ) P. O- 6 E Iz. River Congo 5 40] 33 915 L 
4 N TS liva | 38 57144 1526 55 E 2. Angola 8 57] 33 3115 51 
k $. Port Mahon, [o 7 |® 7 E 56. Sciatto, orSchate| 39 22|41 33 * + E . Cape St. Tho- 3 1 
I NUnores . « 139 43 16 2 $ 39 E 57. Scio or Xio 38 22143 44.4 6 o E mas . . « i24 10] 32 18 14 3 
9. Galitta 37 41 = 4 9 7 E 58, Patmos 37 20144 o N . E ]| 34+ Cape Secos, Se- 1E 
ne < * 9 2E Fo. Zino 37 35143 : 6G, 1 F go, or Seca. . 29 0 33 31/15 5 
77. Afinaria * 313% 43 0. Zio, or Sea |37 37/43 lng 3s © Nis. Cops: of Od 1 
12. Cerfica, S. End 219 41 E 61. Fermina 37 2414 Hope® . . 34 15 34 4017 
| Bonifacio 41 24] 27 62. Sifanto, orSor- 8 25 15 E || 36. Cape Aguilhas 1 7 
Dre. Aa eee. .. neat 9 
111 3 8 i r g — 5 ' i 
= 14 8 43 3417 23] 9.33 E fes. Maw. . oo 36 4044 35124 55 E | dd 2 
1 : I Ca = | . St. = 7 \ 
= |:5 —_— or Cap 43 3128 2|10 22 - 64. 8 bz Jona 35 15/41 35123 55 E IX. The WESTERN ISLANDS, 1 
a 16. Lilboa, or EAς 42 45028 35110 55 E lc. IE ICan-[C. So- 1 SW. 1 
17. Planoſa 42 30135 24 — $5 E F dia, [lomon | 35 O144 4347 3 ; N. 1 * 
19. Palmarolla, or 13 30 E 3 des S Endl 36 27 76 13 28 * E . Conve 39 54 346 40 on = 2 
| OE. x. - - — 32 E 1167. C. Tranquil A 36 1149 3128 23 2. Flores ( Azores } 73 321346 ow 3 22 0 «4 
* 20. Ponſa 41 E 8 C. Baſ- 12 38 531349 2 N 
ST [27+ 1{cbia 38 50/33 33[15 53 [swf a 34 57]49 58 [32 18 E 2 38 49350 15]27 25 W 10 
22. Strombello 38 58033 2 5 28 L 6e E | of C. St. 5 E St. George 38 82351 3212 W II 
23. Volcanello 38 27133 5 . S ſcy- , Andrea] 35 31/52 35134 55 2 8 38 571352 125 39 | 
Fellicur 38 39/32 35114 55 k | C, de 3 160350 3427 6 W 0 
24+ 8 28132 17/14 37 E 70 prus, C. 050 4533 5 E || 7. Gratiofa 39 « acl 6 W 
25. Allicur 8 2 2713 47 E Gatte 34 3 U 4 | 8. Whale Fiſh Et 39 37135 4125 W 
ET 9- Vajo, or Vejia 138 43853 47/33 5 1 
| 127. bow yr 4; 7 57130 48113 8 E VIII. COAST of BARBARY and GUINEA. 10. St. Michael 138 4353 59[23 
3 in 8 . - 5572 5 / PP o 7 11. Formigas, Or 330 48 22 52 W 
a e ns * AR 2 
28 0 38 631 2513 45 E [[. 1 bs « [35 50111 46 5 54 — 3 8. Mary 36 11 5$7j23 43 W 
29. = Paſſaro, W. E 3 Salle 33 51 10 10 6 30 w f f 
4 | End of Sicily 36 38133 15 18 35 E Cape Can' in 32 36] 8 259 15 W 
9 30. Meſſma, in Siciꝗſ38 7133 $5116 15 - $4 Cape de Geer 30 27] 7 2910 11 — 
5 31. Maritimo 138 72134 45117 5 T Cape de Non [28 15 6 311 9 * x. CANARY ISLANDS. 
i 32. Syracuſe, in Si- o E 6, Cape Bajadore [26 4] 2 © 15 40 w. 5 = 
cily 3 37 3133 2015 4 7. Cape Olerado 23 41] 1 40016 E = N. f $ 
33+ S. Molin, in E |] 8. Cape Blanco oo yy © CF CS .47 3-0 1 
1 Sicily . . . [37 ” 33 31 15 + E || 9. — 5 15 28] x 5116 35 us 1. SANcTo Portoſ32 580 1 415 59 — 
34- See 13% 427 15 | : : E 10. Cape de Verde | 14 43] o 3o[17 10 2. Maderia W. Endl zz 23] 0 9% 31 
E age 2 E Mouth of River | EET 30 of o 45116 55 W 
36. Limoſa 35 50139 46113 E 75 Gambia . « « [13 8 2 415 36 WI 3. Palma 28 480359 59117 41 W 
37. Lampidoſa 59 34030 32 = * E 12. Sierra Leona 8 36] 4 3803 2 WI 4 Fazzno* 27 544 0 07 40 W 
38. — „ R 13. Cape de Monte 12 f W I Gomero 28 6 © 30 * "oy 3 
2 Ouwre eil, a M 1 6 23 5 35 ag : if 28 2 O 7 I 33 | 
I OI He enn 7 Gran Erna : 5 neg 12 ; 
o. Grande, or I. Bj Sefter or ' 29 2C 2112 3 4 
Longo « t 25133 16 4 E » Sefton STE 4 8 59] 8 41 — 4 — — 29 2 R 50% 50 W J. 
| 46 1 12 os -4- n 16 21 E [|16. Cape de Palma: 4 1310 g0y.9. 90 W ; Forteventura, 4 
_ 1 * 4. 1 „ in 10 
I . 1 4 Points 2815 45] 1 ? | ul 
4. Keen, 444 58 i 11 * wil i 
» Corzola 43 3 y 15110 33] 7 22 SLANDS, * 
18. Melada e $59 | : XI. CAPE DE VERD 1 | I; 
47. Corphu : 39 421 37 Cape Corſe 4 $5119 35] 1 55 * N. of 
48. Cephalonia 35 2 38 * * _ 1 SY River de Volta, E. | 1 3 : | 
+9 2 35 * 20121 40 E or Accara . . | 5 550/21 of 3 20 E 1. St. AxTox10 [17 24[352 33125 7 f 
N 50. Sapienſa © ” 40 39 28 * E 23. River Formoſa 7 © 24 15 6 35 F * St. Wincent 17 41352 50 24 44 | {1 
J.. Kade Ciry® 136 42145 40 24. Cape Formola | 4 25/24 35] 6 35 E N * | 
| 9 PELAGU, 25. NewCalabar Ent. 4 4212 ound Ifland 17 51352 $5124 4 4 1 
©. n 26. N eka. 4 30 oops "s : 4. Sk. Nicholas 16 501353 37/24 _ W il 
. = River Camerones 325 ſle de Sal 16 501355 27 1 
= 7 40 49142 52|25 12 E [zz. Ri 6 E „Ille | | 
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| The MARINER'S SEA-COAST TABLE. 
Long. 1D. Long. 'Þ Loag- {D. Loag. | 7 — 4 42 
Places Names, __ fr. | fr. Gr Places Names, | __ fr. fr. Gr, || Places Names, Lat 7. fr. Gr. 
* | Ferre, E. or W. * | Ferro, E. | N. Ferro. E. 
XI, CAPE DE VERD ISLANDS continued. / "1: TY EYE gon „ 
* 24. 42 _ 25 50 . 9 03 2 78. 2 Romania 1 161120 50 to; 10 E 
N 5 25. River de Si 24 55] 85 10] 67 30 79. Point Cut 12 10}116 8 57 F 
6. Bonaviſta 16 5/355 28/22 12 WZ. Dis Head 21 2 87 25] 69 45 E80. Siam Entrance 14 18118 6 _ " 
7* — 1 or Iſland 1 b * "ITY 27. Surat * 21 10] go of 72 20 Ef|81. Camboida En- g 
F 28. Deman 20 691 5 73 25 E trance. . 110 281122 10 E 
8. — Jago Fol 15 8354 39 H- : N 29. Bombay Iſland 19 18] go 41] 73 1E I82. Cape Anarilla, | n 
9 1 renn ss 34924 © 30. St. John's 19 55] 90 55] 73 15 E or Avarilla 13 251125 381107 58 E 
1 14 28353 334 7 w 1131+ Chaul, or $3. Cochin, orChin- 
11. St, Pau , 9 ana 5025 35 Choale . . 18 31] 91 12] 73 32 E chen. 14 5125 310% 51 E 
Te | — — 8 18 391 35 73 55 EHS. Macao 22 130131 261113 46 k 
XII. SOUTHERN ISLANDS. 33. Rajapour Iſle Ji7 2| 91 45] 74 5 EfjS5. Tonquin 20 gofi23 150105 35 E 
N. 34. Goa® 15 31] 91 25] 73 45 E (186. Canton“ 23 8130 43013 3 k 
% 15. 1 14 47] 92 35] 74 5 K 87. Amoy, or Que- 
1. Fexnanns Pool 2 4c| 28 50 25 E [| 39% Mangquelore 12 531 93 of 75 20 moy Iſland 424 351134 251116 45 E 
2. De Prince 1 40 26 3 10 E [|37+ Tellecherry 11 42] 93 of 75 20 E 188. Hockſew 26 300735 55018 15 K 
3. St. Thomas o 25 55 4 1; E 38. Callecut 11 16] 93 5 75 25 E89. River Swadia [27 511136 251118 45 k 
— Wi 39. Cannanou 10 22] 93 10 75 30 E No. Liampo, Lingpo, 
8. 40. Cochin 9 54] 93 30/ 75 50 or Ningpo 29 591138 10/120 301 
4. St. Matthews | x 30 11 34] 6 6 WI ar. Anjanga 8 29] 94 of 76 20 E 9. Iſland Chuſan 30 0,138 101120 30 E 
| 42, = - jy 7 5o] 95 of 77 20E jg. 1 33 45,137 361119 56 
+ Annabona > 20] By Of 7 00 BIND WnpnS = 93- © SRIN 39 54/134 3116 23FE 
: 7 A 22 7 7]97 25 F —-—| 
1 w 1144+ Point de Galle, | 
* foes Sag Fn = ns * or Gallo, on the — 
7. St. Helena Nova 16 C 23 45 2 * n : 10 x 3 80 5 E V. ISLANDS in the EAST IN DIES. 
„ St. * 6 W on the ſame 2] 98 28] 80 40 E S. 3-7 
5 Tais de A- n 46. Trinconomale | 8 40 99 15] 81 35 E 85 . 
Ia © + + w1147- Great Baſſas 1. St. Paul 38 20 0 20 E 
cuntia 7 Y. +5 & Shoals . . . 6 23 99 20 81 40 EI 2. Amſterdam Iſle 38 40 = 15 o 35 k 
— ——— 48. Jetrapatam 9 50 97 40] 80 EI 3. Romeras de Caſ- 
XIII. Main ne in the EAS'L 49+ — el 11 1 97 30] 79 50 E tle-lamas 428 45] 94 52] 67 12 
: 50. Trincumbar II 15] 97 25] 79 45 E 4. St. Joan de Liſ- 
8. 51. Porta Nova 11 45] 97 19] 79 39 E 2ͤ/.ũ᷑ ᷑ 325 24] 71 25 E 
1. Bay de AI Lo- lo e“ F 52. Away ag" 11 54] 97 531] 80 13 E 5- Diege Roys 19 5of 79 : 81 ny 
60 or Dallagoaſz5 30] 48 40131 © E 53. Fort St. David, 6. St, Brandon 16 3*] 82 5 64 25E 
2. River St. Lucia [28 20| 49 52132 12 E or Tregapatam [12 5 97 23] 79 43 E || 7- Mauritius 20 10 70 30 52 50 E 
3. Cape St. Martin 54. Congmere 12 35 97 40% 80 OEI 8. Malha 11 15} 78 5 60 25 E 
or Mary 22 40] 52 40135 O E 55. Fort St. George 9. C. St. Ma-| End 
14. Cape Cor ientes 23 " 53 52 36 12 E Or Madraſſa pa- y, S. of 25 47 60 45 46 5 E 
3. Moſambique 5 4 58 45 5 E tam « . I13 21] 98 7 80 27 E Io. C. D'Am-IMa- 
6. P. de Aguada, 56. Pullicat 13 30 97 57] 80 17 E bre, N. da- iz 10] 68 40] 51 cE 
or Del Gada 10 17] 57 45142 5 E 57. Armegon 14 16] 97 47] 80 7E [gaſcar. 
7. Cape de Falſo | 9 of 55 55139 25 E || 58. Petapoly 16 6] 98 17] 80 37 E [j11. Terra del Ma- 
8. Tongon 4 col 56 34135 54 E 59. Diu Point, or dagas . 19 29 62 10 0 E 
5 9 29 44 3 
9. Mombalſo 3 50 56 5133 25 E Mecba . . 16 8] 99 7 $1 27 E Iz. St. John de No- 
10. Molinde, or 60. Maſulapatam 16 22} 98 45 8r 5 E Va + 1 21] 60 55] 43 15k 
Melinde . | 2 58] 57 10139 39 E 61. Maſſipore 16 30] 99 32| 82 52 Efj13- St. Chriſtova [17 36] 6x 25] 43 355 
11. River Lamos 1 20] 57 48140 8 E Ez. Viſagapatam [17 43/76 32] 83 52 Efj14. Mayetto 13 10] 63 13] 45 33 E 
12. River de Furgs | © 41] 58 50 10 E 1163. Birmlapatam [17 517101 44] 84 4E II15. 223 12 10] 62 38] 44 58k 
64. Pondy 18 49702 50 85 10 E16. Mohilla 12 «cf 61 58 44 18k 
N. 2 65. Jacarnaut Pa- 17. Comero, or An- 
13. Magadoxa 2 20] 62 25 45 | + + » « « [19 $1104 17 86 37 E gazecha 11 4of 61 25] 43 45 
— Cape de Boſſas, | 166. Arſipare 29 11004 58] 87 18 E18. Morſia or Mon- : 
or Boxos . . | 4 6 65 13147 33 E 6. Point Palmiras [20 421105 27] 87 47 E | fa ..... | 8 7| 57 gol 40 10 
18. Cape Gardefoy [11 44] 63 5551 15 E 68s. Balaſore Road z1 160705 23] 87 43 Ej19- Z anzebar 6 48] 57 32] 39 52 k 
16, Aden 13 of 64 35146 55 E 6g. Pipley 21 251105 324 87 52E HzO. Penda 5 20] 57 10] 39 30 L 
17. Mecha 14 10 62 25144 45 E 7. Hughly 23 9/706 qo] 89 O E HZ. Comero 10 30] 62 14] 44 34 
18. Cape Matriaca |15 23] 69 4552 5 E 71. Dacca 23 571108 30] 90.50 E ||22. Coſmedelo 10 14] 68 52] 51 12 
19. Defar 17 of 73 20155 30 E [[72. Caſimbazar 25 6/106 20 88 40 E zz. Juan de Nova | 9 30 70 16| 52 36k 
20. Cape Reſulgat [22 42] 77 20159 40 E []73. River Bengal 22 17/709 56 92 16 E (24. Aſtore Iſle 9 55 71 25| 53 45 
21. Cape Muca, or 74. River Aracan [20 100111 15 93 35 EHz5. Agalega, or Gal- 
; Muſcat . , 23 32 77 20159 40 E "7 Pegu 18 35113 55] 96 15 E lega . 9 47] 72 6| 54 261 
22. Buſero 29 45] 66 55149 15 E [|76. Malacca* 1 160119 45102 5 Efj26. Setta Harma- 
123. Combaroon 27 20] 74 15/56 35 E 77. Formoſa 2 50119 5101 25 E | nes. + . | 2 47] 96 48 59 81 
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2 Long. D. Long, ba bak, 41008, I Long. [D. Long. Long. D. Long: 
Places Names, | 45 a. fro Gr. Places Names, 1 ft. | fr, Gr, Places Names. | 4 fr. fr. Gr, 
* | Ferro, E. " | Ferro. E. or W. | * | Ferro, W. 
3 | in the EAST INDIES CHEESY © 1 * ON _ Deende Je C1» 47 07 
6 N wr 74+ Cclebes, N. Endl 1 4011 39 5521 15 E Entrance 131 55/325 35 52 5 
CAL | * 75. Meridano, W. 14 IN, St. Catherine 27 55 28 351 49 SW 
TY 7 f r 6 40136 50 19 10 Efjr5. Cape Fri 23 01335 15 42 28 
27. Quevelo, Que- | ® 19,27 $45 76. Borneo, N. Part] 7 401 30 401113 © Efj16. Cape St. Thomas|22 10 335 20] 42 200 
| dello . « | 3:53} 70 11 52 31 E 77. |Leuco-| SW pſ2 39]'37 45129 5 Ef] 17. Spirito Sanflo 19 59335 2 42 15W 
28. Baſſas de Ban- 1 2 | 78. | nia [NET 118 551137 401120 © Efj18. Cape de Abrolbos 18 151336 28] 41 12W 
has . . 45 4 66 21] 48, 41 E 79. | Formo-[S, Part]zz © 137 311119 f Effig. Port Segura [16 311337 ©] 40 40 
29. Hermanos 32] 72 22] 54 40 E I80. Ja N. Partſz5 3038 20/120 40 Ef[z0. Bay Tados Sanc- 
30, Iſle Grat io rol 80 36] 62 56 Elle. Pijcadore Iſlandsſz3 30/136 10118 30 E fos « « I12 461336 35] 41 5 
31. Padra —— | 2 ht 83 7165 27E | 21. River St. Fran- 
4 as de Chages, — en „ 
0 : = * . ＋ — 6 55] 86 2c] 68 40 EHIXV. COAST of AMERICA in the SOU THe] ,,. i 10 30339 45] 37 8 
' : } 33. Diego Graticja 8 4ol 86 of 68 20 E SEA, from Call fornia to CAPE-HORN, nambuco 8 131342 30 35 100 0 
32 34. Three Germans | 4 30 80 18] 62 38 E N. 23- CapeSt. Ag inf 8 35/342 15 35 25W 8 
17 35. Croſi-Ifland 4 10] 75 4<| 53 © Y 1. Cayrz St. Sz- [of /|%® Y? 24. Rio Grande 5 201341 38] 36 2W 55 
- if os "26 | BASTIAN . . 42 451249 40128 oWJjzs5. Cave Roque 01341 48 20 Ty 
+14 +2 __ 1 35 5 Mp 
4 | N. 2. Cape St. Lucas; 26. Iſland Ferdinan- 4 L 
whe 136. Vas de Amber o ©c| 70 5 52 25E or Lucia , , . [23 200265 49|111 f do Lorenha 3 591346 25 31 15W 13 
137. Sacatora, or 3+ Cape Corientes [18 5067 51110 35 WII22. Para River 2 50/334 48 42 fa g 
Zucatora .. [12 21] 71 4% 54 EI 4. Aquapulco 17 $73 171104 23WI]28. land St. Paul | 1 200352 5 25 35 4 
138. Abdeleur If, 2 4 20 291 52 49 E 5. Aquatulco 15 271275 321102 BWilzg. Il. Trinidada Þe 300347 35] 30 5 "vv 
F 39. Cubelloo 8 Ic] 89 20 71 40 E 6. Guatimala 14 251276 351102 SWI 30. Ifl. dos Picos 22 301352 20| 25 20W 4 | 
IS 40. Malique 19 <| 90 33] 72 53£t 7. Panama 8 5cf2g5 43] 81 FWI. Id. de Martin- 42 
: 41. Garipe, or Cripe|10 40 90 12] 72 32 E & Bay Bonaven- vas +» » 19 30350 40 27 oW 9 
42. Qualpera 4 10 Ol gt 5 73 25 E | ture . + | 3 241299 29 78 11W]|32. II. St. Ma- ia de | 
43. Andomaon, | „ Iſland Gallope- offs . x 8 25 29 15W 1 
Antada . . . 1 10 gx 7 73 27 E N . We O 287 25 90 15W]} 33. oy : — 2 —— = 30 l F, 
44. Ceylon, S. End, | = 1 | | | © 
or C. Gallo 6 8 98 5c} 81 10 E 8. | ' 
'. © 2 , l . 
1 ue N[Part 7 44 3 — VE 10, Tape de Adjugo| 6 3ojzga 45 34 55W [XVII COAST of rhe Mam CONTINENT 
; 3 ure 12 pee gx} 2 49 _ in the WEST INDIES, 
47» Yas de b 12. Arica 18 29 304 25 73 15W 
2 Reys . . . + | © 20 89 35] 71 55 E 13. La Serena 29 0301 13] 76 27 | | 
<1 48. Manila 14 251134 411117 1E 14. IN, Juan Fer- | | N. 
"2 49. | Ay- [NW Part 19 30/124 35706 55 E n 3 180289 17 88 23 1. Rivzn AuA- [o /Jo +] o 1 
3 50. nan N E| I9 35 127 30 109 50 E 15. Baldivia + 5 296 — 81 15 zox's Mouth 0 327 39 50 1W 
þ 51. 2b E [Part 3539758 54 25 E 48. Port Steves 46 +. 5p 3 82 41WIl 2. Cape Orange 4 251326 10] 51 30 
| 52. [pan [SW i5 1146 $128 25 Ef]... Cape Via N 2 83 1j 3. Suranam 6 251320 45] 56 55W 
in's Iſland] 2 22 2298 TY 152 9A 25 83 15 
53. Verkin's 111 4294 2E III. Cape Horn, S. 4+ N. Cape, the 
i pb bf 57 E Part Terra del | —_ | 
| Andaman $109 54 14 7 s Per III. 2 2 o 1 
> 508 Horneo 1 — 50 128 go! — * 56 55 297 P 80 on LO Cape Naſſau 8 == I 58 5 


57+ Nicobar . | 7 iI 15 
58. Sumatra, N. W. 
1 


«+ 215 22112 25] 94 
| 


D 

Wo 
& 88 
tr) tr) by 


— 6. Cape 4 Points 
XVI. COAST of BRASIL in South America, 7. Mok of Oro- 2 ,I030g 255.96 a5 
from Cape HORN to Cape ROQUE. 


negue River 8 151318 10 59 3oW 


3 S. 8. III. 7:inidada 10 150317 18] 6o 22 
| f S. | R ge Iſl. Margarita [11 200314 15 63 25 
7 59+ Bencila . . 3 5821 431104 3 EI. Le Maire Straits] 34 34 304 34] 73 6W]lo. 11. Curatoe, or | 
4 60. Sumatra, S. E. 2. Cape Virgin Ma- Quicaſoe . [12 10lzog 400 68 20 
1 End. . + | $ 221122 45j105 5 E ry of Magellan 11. Cape Conquin- | 
4 61. Jambe 1 19/120 30/102 50 E Straits . [52 zo 30 75 10 baco . 12 40306 53] 70 WI 
3 52. Bantam 6 111125 3105 50 Elf 3. Point of River 12. Cartagena®* 10 271302 14] 75 26 
7 63. Batavia 6 16 124 211106 41 E Julian. . 48 451303 1] 74 39 WIIIz. Darien, or Scots | 
4 64. Naſſau Iſland | 2 540117 7 99 27 Elf 4. Pepy's Ifles +7 201310 '55] 66 45W Settlement 8 zoſz98 5of 78 50 
| 65. Engano, or 8 Cape Blanco 46 50305 2 72 12W]] 14. Parte Hellas 9 331297 59] 79 5oW 
5 jo —_— . 0 5 2 119 by 101 21 + River Camero- | 15. Nicaragua En- | | 
: Selam 1119 480102 8 nes , 45 30 0 trance , , III 25[293 200 $4 20 
oe me gg - 31:21 370103 57 EI . Point de los Le- ea 20 70 16. Cape Camaron | 16 — 48 5 » 35W 
4 68. Java, 72 324132 5/113 25 E ones . +» + 44 9306 55] 70 45WII27. Cape Honduras | 16 251292 50 84 o 
69. Straits of Sun- 5 8, Bay Siffendo 42 350319 35] 58 SWI IIS: Salamancha [16 50288 25 89 15W 
; n a 123 21 105 41 Ef] 9. Cape St. An- 19. Cape Catocha 21 10]2gi 251 86 15 
4 70. * td 4 2 3 2c[r24 20006 40 E dreas . , 138 400314 30 63 10Wſſzo. Cape Condeſe- , 
4 177. Borneo, Sout 10. River Plate 35 421319 59 57 41W do . J320 40287 55] 89 45W] 
1 Point. . . . 3 54/731 12 113 32 Ef 11. Buenos A inſ 21. Campecha 19 30285 25 92 15W 
23 | K + 551144 521127 12 E | River Plate 34 351319 35] 58 5Wſjaz. Triſte, or Trieſt 
yp 73. Celebes, S. 5 £36 421119 2E how Cape St. Maria 34 360326 55 56 45 „ A u "5 91 25W 
— * . TOE” —— 1 1 W 4 a | 


— 
—_ _— 


342 Th ROYAL ASTRONOMER 


The MARINER'S SEA- COAST. TABLE. 
| Long. |D. Tong. ; 12 D. Long. nt” Ir acl Long. 
Places Names, [Lat fr, fr. Gr. | Places Names. fr. Gr. l Plates Names, | _ fr. 
Ferre. | W. W. | ' | ©? | Ferro, 
— — — — — — _— ie e — — — ö 
XVII. COAST f the Main CONTINENT | 
in the WEST-INDIES continued, we BE CEES I * 
38. Aruba 68 33 32. St. Andreo ta 220297 18 80 220 Fe 
23. Sierra, or Capeſo [„ [e 39+ E. End of Hiſ- | 33. Caimanuback 19 81297 241 80 16W | 
de Martin . . 19 10181 of 95 5oW ans 6g 2034. _ KA RV | 
24. La Vera Cruz 19 12 279 45] 97 SFW 5 Demingo, in 872 % 17 201-99 39] 78 1 
25, Mexico* 20 ofz74 oo; 40 iſpaniola . . 69 35W} 35. 8 lan | 117 0% 96 7] 81 32W 
26, 'Tompeck 22 200277 200100 20WN4+?* W. End of Hiſ- 36. Ce ! 16 83289 5 88 35 | 
27. River Spiritus paniola . , 74 AWI 37. Cozumell! 19 30[288 30 89 iow f 
Sanctus, or Miſ- 42. Eaſt End of Ja- 38. Zund Quita 17 W257 47] 39 53W 9 
ſiſippi River's maica . 75 58 * 7 
Mouth . . . 28 54/280 45] 96 55W43* Port Royal in | FATE ; 
128. La Pbillipina, or amaica « « 76 37W] XX. COAST of CAROLINA, VIRGINIA, va, 
; Apalachia . . [29 471292 51] 84 49Wi #4: eſt End of Ja- | MARYLAND, PENSILVANIA, NEW 7 
129. Cape Florida |24 571297 5| 80 35W malea © I 79 5 ENGLAND, and NEWFOUNDLAND, Fa 
30. Eſcondido 30 2012388 5| 89 35W1[+5: _ End of Cu- wi — * 
4 . * = 7 O | 7 4 
| A Cale St. Anto- 5 $5193 $5] e 46. Havanna $3 oW]] 1. BarofSt. Av-Jo 7/19 / o / * 
nio « . + « [21 450292 3| 85 37W1}47+ Welt End of Cu- |  evsrTINE . . [30 100296 52] 80 48W *% 
| ba FL 86 W | 2. Port Royal 2 012 7 2 8 1 * 
130 3 97 82 79 4 
— — 3. Charles Town, | 
XVIII. CARIBBEE ISLANDS, | uponAſhley Ri- 5 
* | XIX. BAHAMA ISLANDS. | rer 33 $1293 49 78 5 
— 4 Cape Roman or EY 
CERT EY | | Cattit , . [33 271299 45| 77 55W 
1. TaINTDADA [10 151317 18] 6o 22W = & + IE... Io 5. Cape Fear 33 581300 41 76 59 5 
2. Tobago, Weſt . BTZMUDAs [32 251313 55 63 45W| 6. Cape Hatteras [35 150303 15 74 2;W *; 
End , 11 100318 25 59 15W]] 2. North Part of | | 7. Cape Henry 37 ©1302 11 75 29 p. 
3+ Barbadoes, at | Babama Bank 127 501299 of 78 400 8. Cape Charles 37 161303 19] 74 21 2 
Bridge-Town 2 580318 45 58 SSWII 3. Bahama Iſland [26 500298 19] 79 21W 9. Cape May 39 ©1303 56 73 44 
4. Granado 11 571317 15 60 25WI] 4. Abaco, South 10. Cape Hinlopen, 4 
8 Granadillos 12 200317 40 60 OW 1 26 0/303 49] 73 51W or Cape James 38 500302 39] 75 1W 4 
Boquia 12 500317 42 59 58 WI 5. Harbour Iſland 25 371390 48] 76 fzW I x1. Long Hand, l 
7. St. Vincent 13 121317 23] 60 17 A Andros, North} 7 Middle . 40 5c[304 50 72 50 
8. St. Lucia 13 551317 31 60 gW End . . ,. [25 101298 55] 78 45w| 12. Sundy-Hook 40 251303 41] 73 50% 7 
9. Martisicos 14 431316 41] 60 590 WI 7. Providence 25 | 01300 1577 z5WI rz. New York 40 58/303 42] 73 5 * 
10. Dominici 15 231317 5 60 35WII 8. Eluthera, South | 14. Fiſher's Iſlands 41 200306 55 70 45, 1 
11, Marigallante |15 581317 15] 60 25 End « 24 400301 39] 76 WI 5, Montock Point 41 18]307 15 70 25K iy: 
12, Guadalupe 16 100316 20] 61 20WJ} 9. Cat Iſland, Mid- | 16, Block Iland 41 151307 37 70 38 I 
13. Deſeada 16 200316 25] 60 15W * 24 251392 26] 75 14W | 17. Elizabeth's Iſ- + 
I 4+ _— 17 50315 50 6x SOWI io. Watlirg's Iſland 24 31393 o 74 4oWh] land . 41 350308 22| 69 18W 1 
15. Barbuda 17 561316 55 60 45WIIII. Rum-Key 23 451392 45] 74 55W]] 18. Martha's Vine- \ 
16, Monſerat 16 451315 20 62 20H12. Exuma 23 221397 49] 76 OW yard . , » {41 140308 26 69 14\ 
17. Rodurda 16 541316 20] 61 zoW| 13, Crooked Ifl, N. 19. Nantucket 15 
18, Newis 17 «$1315 31 62 37W End 22 561393 23] 74 7 land . +. 41 x5]308 47] 68 53V 
19. St Chriſtopher's 17 171314 55] 62 45W| 14. Long Il. South 20. S. End of Nan-| : 
20. Fuſtatia 17 251314 15] 62 25W End , 22 410302 53] 74 '57W tucket Shoals 30 50309 17 68 2; 
21. Saba 17 351314 55 62 45W II;. Atwood's Keys z3 101394 Of 73 4oW]] 21. South End oft. 
22. St. Bartbolo- | 16. Mayaguana 22 351393 49] 72 51W George's Bank 41 55310 25 67 15 
mew . . + [17 521315 290] 62 WII). French Keys [22 401303 55 73 45 WIH 22. Plymouth 42 21308 45 68 55 
23. St. Martin's |18 (6315 25 62 15W|| 18. Marapervouz fz 1 580302 50 74 SOWI 23. e 42 300308 12| 69 28 
24. Anguilla 18 171315 22] 62 1819. Hogſties 21 171393 49] 74 oW|] 24. Cape Cod 42 121308 40| 69 o 
' 125. Sambrero 18 351315 5 62 35 WIIz20. Hineago, Weſt 25. Cape Ann Iſland'\qz 4.61307 5o| 69 50 
26. Aneguda 18 471314 49] 62 51W End . + [20 521393 49 73\51W| 26, Paſcataway En- n 
122 St, Cruiſe 17 52314 5 63 35WIIzz. Weſt Caicos 421 381305 37] 72 3 trance . . [43 261307 25“ 70 15 
128. Yirgirs 13 300314 10] 63 30 WIHI22. Caicos, North | 27. North Yar- : 
29. St. Thomas 18 300314 13] 63 27W End + + [20 50306 15] 73 25W mouth. . [44 140300 37] 68 3 
30. St. Jabn de Port | 23. Turks 10. 21 351307 27 70 13W|] 28. Panobſcot River|q4 40[310 25| 67 15 
Rico 18 300311 58 65 4a WIIa4. Abrolho Bank, 29. Point, or Port 
31. Jes and Rocks N. End. 21 351398 29] 6g 11W Royal . . [44 451311 55] 65 45V 
| of Aves , . , [12 11313 5 64 45Wilzs. Plate Wreck [zo 100309 20] 68 2oW || 30, Cape Sable 43 591312 37 6s 70 
; ] 32+ Tortuga 11 100313 41] 63 5gW]|z6. Mucares 21 301301 of 76 goW |] 31. Iſland Sable 201318 34] $9 — 
133. Margarita r1 201314 15 63 25WII27. Verd 21 171301 19] 76 21 32. Cape Breton 46 00319 5| 58 35 
' | 24+ Blanco 11 500313 55 63 45Wilzs. Cajad Zal 23 toſ297 11| 79 29W 33+ Cape Charles, or | 
| 35: Teftigos 1 351314 54 62 46 29. Pinos zr 2oſzg 25 84 25 Chr. Straits 52 10323 35] 55 SF 
136. D'Orchila 11450313 5 68 35 WII 30. Great Camains [18 54 — 4 34 34+ Anti Coſti IN, | | 
' | 37. Bonarry 12 120311 7 66 33W|[3r, Little Camains 19 301297 11] 8c 99 the Middle 449 400316 50 
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— Long. D. Long. La Long. D. Long. ö Lat Long. D. Long. 
Lat. fe. Gr. Places Names. 1 fr. fr. Gr. Places Names. *| fr. fr. Gr, 
Places Names, N. =. | ace N. Pr „W. or F. N. | Ferro. E. 
— — r * | TY 8 1 
XX. COAST of CAROLINA, VIRGINIA, : 
MARYLAND, PENSILVANiA, NEW ben JFF ** 
ENGLAND. and NEWFTOUNDLAND, 20. Viner Id. 53 51293 32] 84 8W South End o d 
continued, 21. Cape Henrietta Charles Iſle 78 28 5| 10 25 E 
£ ny Maria . « [55 71293 5] 84 35WI26. Deer Scund 79 15] 30 15] 12 35 E 
| eG ELD 23 22. New Severn 56 ofz3g 15] 88 25Wſ|z7. Fowl Sound 77 25] 30 2J 12 45 5 
| Port Nelſ 28. Bell Sound 1 9 151 12 
35 Quebeck® 46 551397 47 09 $37 7 Vork Pork | * 57 Tofz33 37] 94 3Wilzg. Horn Seund = 45 31 11 13 35 E 
36. Tadouſack 49 01310 30] 07 100. 24+ Cape Churchill |59 ofz32 15] 95 25 N30. Point Logkove [75 25 33 115 31 E 
37+ Bay of Bret 52 101320 33] 57 o_ 25. Sir Thomas 31. Helie's Sound 478 5 39 25] 21 45 E 
38. Bell-Iſland 52 7322 0 55 ares Roe's Wel:ome 64 15 285 31] 92 gv 32. Cape Barcan, or : - 
39+ Cape St. Febn 50 25 24 47132 72 26. Cape Southamp- 2 Barcam . . 78 15] 39 46] 22 GE 
40. Cape Bonaviſia 49 151325 23] 52 17 0 551290 47 86 51 33+ Cape Blanco) 77 4541 5| 22 25 E 
47. French Fattory[50 10315 2561 1527. Shark Poine (64 30294 40 83 WI 34. Duci's Cove Y α [77 35] 40 45] 23 3E 
42+ Virgin Rocks br C 319 $5 57 #557 28. Notting ham IN, 63 30 297 42 79 58 | 35. Negr Point 2 76 55 41 5 23 25 E. 
43. Cape Roye 48 9819 551 57 27 29. Mills Iles 64 261297 17 80 230 36. Hep- land = 76 13] 41 20 23 40 E 
44+ = 1 wo 47 10319 17] 58 23 30. Saliſbury Iſland 63 451300 20] 77 20W]] 37. Wial-'s Head [77 18] 39 f 22 25 E 
45+ as. +5 22 47 300323 12] 54 287. Salvages Iſland [62 401307 18 70 22/38. _ te 78 541 23 20E 
1 . . 5 - P 4 7 * 
46. Cn — 17 451323 37] 54 : — 32 OY page 63 480302 500 74 5oW | - end art be 74 3ol 25 43] 18 3E 
= gee. —4 47 1<1324 12} $3 = 33. Reſolution Iſle [56x 500312 31] 656 gWiÞ4o. Ice Point, or 
mo . 4s 4325 56 51 44W 34 Cape Elizabeth [62 31310 45] 66 55 Cape Defrre $7 V3 86 4] 69 5 E 
49. Bay of Bulls |47 5316 6 51 3zaw 35. Ce Farewell 59 451330 50 46 sI“ L One 1 11 
50. Cape Race 46 400325 43] 51 57W 42 oe 74 * 5 45 $3 3 K 
55 | Fin 
ds . . 8 of325 49] 51 g1W nn 
52. Conception Bay XXII, COAST of ICELAND, GREEN-[[45- Colgoyen Il. eos of 62 35] 44 55 E 
a len 48 200325 27 52 1 I LAND, NOVA ZEMBLA, and the NOR- ff 46+ Cape Cardyreſe [? 51 60 10] 42 30 E 
53. Barcaleau IN. [48 400325 39 52 WI THERN ISLES, 47+ Cape Barſo = 309 55 35] 37 SSE 
54+ Trinity Bay En- — — 48. 2 , 25 #3 52 * 35 22 
56. Leger in. [ho 2d 47 5. 30% x. sens Rergadeg 22555 20 24 38W | 50. e, |66 31] 34 fl 36 2b E 
© Oe i 4 5 3 2. Bargarer's Point]66 200 1 of 16 qoWh]51. Cape Gallant, or 
56. Grey's Il, 50 351324 10 53 30 | . 
3. Fbale's Bay 465 271357 2| 20 38WI] Sweet-Noſe 68 10] 52 20] 34 40 E 
| 4. Grime*sHole,or 52. Kilduyn Iſl. 9 30 48 5% 31 15 E 
| Guberman's , 53. River X, En- 
XXI. COAST of HUDSON'S BAY, and Rocks . . 466 231348 5 29 35 trance. . . [69 10 48 go} 31 OE 
the STRAITS. | 5: Gamar Iſles, or | 54. Fiſher's Iſland /o c 44 13 26 33 E 
a | Gille. « [65 48/350 41] 26 59W]]5s5. North Cape 71 23 40 37] 22 57 E 
: | 6. Weffmania Iſles [63 301354 41] 22 f WII 56. Surroy Iiland 71 5 34 25] 16 35 K 
i ED DUnY FECL H--—CS.S 8 7. Rook-Point [64 9351 11] 26 29 57. Tromſound IN, o 25] 33 5] 15 25 E 
ISLES * 60 251314 8 66 3a WI 8. Halliford -. 64 301342 52] 34 48 WI 58. Id. Sanien, S. f 
2. Cape Charles 62 100302 of 75 __ g. Snow- Hill 65 111350 21] 27 19W W. Point . . 6g 35 30 35] 12 55 E 
3. Cape Walſing- | 10. Fair Foreland 466 200351 8 26 32W 59 . Loe fort, Weſt 
ham 462 35/299 40 78 OW II. Roge Foint, o Point. + . [68 15] 26 35] 8 55 E 
4. Cape Jones 54 551298 3779 3 Orgel Bay . . 66 c[352 10] 25 3oWſ|60. S. W. Point 
5. Mansfield fl. | 112. Marza, or Lun-| - | | of ſame . . 168 15} 27 5| 9 25E 
the Miadle 61 42/297 5 80 35 geneſs . . 466 8353 35 24 5 | 61. Werro, or M ere 
6. Sleeper's Iſles [60 101296 $1 Grimes 11 . p | q J 
, 2 35 13. G:lms 1ll, 67 151355 1] 22 39W Iſland , . . 67 30] 25 f 7 25E 
7. Baker's Dozen 14. Iles of Ferro [62 12 35] 5 SWI G2. Dronen, or Dron- 
Iſles . . 457 56296 10] 81 3oWſ|r5. Langeneſ; 66 46] 4 45] 12 55W them , . [63 4c] 27 $50] 10 10E 
8. ROI 54 251293 50 83 zoWI 16. Silly, or Pappy 63. Ranſel 63 15] 24 5 6 25 E 
9. N 54 19/294 55 32 45W| III. +» [64 go} 5 25] 12 15W | 64. North Point 62 20| 23 1] 5 21 E 
10. Weſton's Il. [52 581294 47 82 53 17. Horn Bay 64 59} 5 35] 12 FSWI 65. Standland 62 100 22 13] 4 31 E 
11. Solomon's Tem- 18. Merchant'sFore-| | 66, E Nel, or - 
= rover 53 $1296 35] 8x 5 land. . « 163 25] o 30 17 10 Scut's Neſs, S. 
12. — 8 51 451296 47 80 53W] 19. Portland 64 21356 30 21 10 „ 62 4 23 13 2 
13. Handi s Wand 152 151295. 39] 8x WI 20. Green's Iſland [66 501352 55] 24 45WI67. Hearle Il. S. 
14. Charlton's Iſ- 21. Beerenbergh, or | | End. q . (60 4<| 21 13] 3 33 F 
land «© « » + [52 81285 x5] $1 25 cry Main'sI\- 68. North Bergen 60 10 23 15] 5 35 E 
105 Rupert's River [51 30298 9 79 31 and. 1 45 22 25 Ee: Bommel Ill. N 
16. Frenchman's 22. Hacluit's Head 1 91 +75 9 Part ge 60 2<{ 22 1 
® : 1 IGG + —_— " ” 4 _ * « + » [79 55] 28 35] 10 55 Evo. Jedder a #4 2 - " vs a "” 
18, _— River's | +4 Cape — 2 " aun Oy 18 57 45] 22 59 7 19 
outh , . [5x 18/294 22| $42 18W| End ; * Py 
bo. Milo Fee ny — * + 33 = * oP 2 9 BS gr 72. Maeſterland 57 4 29 20] 11 40 
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Places Names. fr. | 


ome... .. — 


Long. * Long. 


fr, Cr. 


E. 


b 


Places Names, N. 


BALTIC. 


xxIII. COAST of the SOUND and 


W — — 2 


1. Marre, or|® 7 9 

MARDEL . , [58 19] 26 32 
2. Caperwick 59 20] 27 45 
3. Larwick 58 54] 26 55 
4+ Anſloo, orCbri/- 

fiana » . +» » (59 40 27 3 
5. Gottenberg Gat 57 500 29 5 
6. Cape Kol 56 50] 29 48 
7. Elfinore 56 22| 31 17 
8. Elſenbergb 56 10 30 5 
9. Valſterborn 55 28] 30 35 


wo 
» Un 
© O w Un un 


Io, Cbriſtianople 56 20] 33 35 
11, Calmer 56 40 34 1 
ta. { Oe- JS. End 56 17] 33 


% . . . 
_ — —C - iP > oct 
* 


13. land N. End 57 20 34 35 
14. Landfort 58 40] 35 55 
I 5, Stockbolm* 59 20] 37 5 
16. Aboo 60 40 38 45 
17. Raſbergh 60 28] 40 1 
18, Borgo 60 40] 43 35 
19. Pelting Sound J60 32] 44 25 
20. Wyburgh bo 52] 46 51 
21. Peterſburgh* 60 o 48 
22. Narva 59 27] 46 © 
23. Revel 59 35 42 26 
24. Nargin Il, 59 35] 42 5 
2.5. Sybranneſs in Da- 

goo, or Dage- 

rot, . + . 459 o 40 35 


— 
S 
a e 


ww __— "1 
0 
* 


38.88 


Arenſbergh, ino 7} © J 
Oſel Iſland , , 58 2c} 41 7] 23 27 


Parnaw 58 30 43 22] 25 42 
Runen Iſland 57 $55] 4x 351 23 55 
Riga 57 4] 42 50] 25 10 
Domeneſs 57 30] 4t 351] 23 55 


Der Winda 57 Is] 39 qi] 22 1 
Der Memel 55 48] 39 11] 21 31 
Coningſburgh J54 43] 39 10 21 30 
Dantzic* 54 22] 36 28] 18 48 
Heel 54 49] 36 43] 19 3 
Wiſby, in Got- 
land . . , « 357 30] 36 5] 18 25 
Getland N. Endj58 37 50] 20 10 


8. Gotland, S. End 57 35 : 17 40 


The Places in the foregoiag Sea- Coaſt 

Table are given contiguouſly, under diſtinct 
| Heads, IS numbered for Reference, to ſhew 
the Situation and Geography of Places, in 
Reſpect of each other, as well ar their Lati- 
tudes and Longitudes, Whereas an alphabe- 
| tical Table of the * Places (eſpecially of 
the leſs remarkable) had * dou- 

| ble Room to expla n their Situation. An In- 
Vance of wbich may be ſeen, of the Room ta- 
ken to explain the Situation of alphabetical 


Bornbolm 55 T5] 32 2 
Carmin, or Ha- 


min . « 54 10] 32 35 
41. Jaſmond or Ru- 


— 
+ 
wo 
un 


gen « + + + + $54 30] 31 35] 73 55 = If Places, in Robertſon's Navigation; ⁊0bicl 
42. Rat 54 37] 36 15] 35 E yer gives no Idea of their Contiguity. 
43+ Straelſund 54 25] 31 51] 13 11 
44. Wiſmar 54 10f 29 351 11 55 
Lubeck 54 6/27 35] 9 50 
46. Copenba gen 55 41] 30 251 12 45 
47. Moſcow, Ruſſia 55 56] 58 of 40 20 
- Elſenore 56 22] 30 17] 12 37 
» Uraniburg* 55 54] 30 33] 12 53 , 
50. Anout, or An- 
bolt IN, . . . 56 5of 28 qi] 11 2 


. Leſon, or Leſ- 
now Iſl, . . [57 5 28 <5} 10 25 
52. The Scawo 57 39] 27 55] 10 15 


The Difference: of Longitudes are given from Greenwich Obſervatory, for determining the Place, Declination, or Right Aſcenſion, of the ce lgial 
Bod ies obſerved under a diſſant Meridian: All Ephemerides, in Books of Navigation, being properly made for the principal Place of a Nation's 


Obſervatory. 


—_— 


Hence the Reaſon of each Nation beginning the Longitude, or giving the Difference of Longitude, from their Merrepolis, or principal Place 
of Obſervation ; for the Purpoſes for which it is principa/ly wanted, | 


Therefore, the Longitudes from ws vir ? ſerve only to compare with what all other Nations have fixed, or ſhall fix, them at; by firſt 
ro 


diſcovering the Difference of Longitudes 


m 


each Metropolis or principal Obſervatory of cach Nation, reſpectively; and then reducing that 


Difference of Longitude to the Longitude from Ferro; by which Means an Agreement or Difference in the Longitudes, among the different 
Diſcoverers or Navigators, will be immediately ſeen ; and thence a Certainty, or Improvement therein, may the ſooner be had, 


And we are of Opinion that all Nations ſhould publiſh their celeſtial Obſervations quarterly, or annually, as they are made, for the Uſe of the 
Navigator, as here mentioned, and the Good of Mankind in general. Inſtead of which, we find the celeſtial Obſerwators of our own Briti 
Nation, by ſome unaccountable Diſpoſition or Principle they are poſſeſſed of, more backward or averſe, than thoſe of any other Nation, of com 
municating their Obſervations ( tbougb they are paid for it with the public Money) for the Uſe of the Mathematicians, in perfecting the Txz08) 


of MoT1ox, and making 
different from that Great 
HALLEY |! 


ronomical Improvements : On Account of which Degeneracy, they may be deemed MEK OnsravaToORs! far 
athematical Genius, and Aſtronomer, (Second to Sir Is AA NzwrTon) the late famous and communicative Dr. 
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he 


from the 


the Authority of the 


ou ABLE of the LATITUDES of promiſcuous and remarkable PLACES, with their LONGITUDES 
An 3 of FERRO, and Difference 0 Longitude from Greenwich OB5ERVATORY. According to 
Sieur DESPLACES, in his Ephemerides, from 1715 to 1725, 


| Lat, N. 

Places Names. _y 

= 

AczAa, in Mogul | 26 43N 
Alexandria, Syria | 36 32N 
Aleppo, Syria 36 N 
Alexandria, Egypt] 31 11 N 
Amſlerdam 52 23N 
Ant bes 43 34 N 
Avignon 43 57 N 
Barcelona 41 26 N 
Batavia, Indies 6 15 8 
Berlin 52 33 N 
Houlagna, Italy 44 30 N 
Bourdeaux 44 50 N 
Bourges 47 5N 
Breſlau, Sileſia 51 3N 
Breſt 48 23N 
Bruges 51 12N 
Cadiz 36 37N 
Cairo, /Egypt 30 2N 
Cambray 50 10N 
Calais 50 57N 
Cape Bonne Eſpe- 

trance + * 34 15 N 
Cape de Verd 14 43 N 
Carthagena 10 30 N 
Cavanne, America | 4 56 N 
Cheſter, England 53 13N 
Conſtantinople 41 6N 
Copenbagen 55 41N 
Cracow, Poland 50 10N 
Dunkirk 54 22 N 
Dublin 53 11N 
Edinburgh 56 10N 
Florence 43 47N 
Frankfort 50 4 
Guadalupe, Ameri- 

S . 8 ST, 16 20N 
Geneva 46 12N 
Goa 15 31N 
Goree, Cape Verd | 14 39N 
GAEENWICM O- 

SERVATORY « 51 29 N 
Hamburgh 5341N 

eruſalem 31 50 N 

ſle of Ferro 28 ;N 
Iſpahan, Perſia 2 3oN 
Lima, in Peru 12 20 8 
Lipfic 51 19N 
Litbon 33 45N 
LoNDoN 51 31N 
Macao, China 22 12N 
Malacca, Indies 2 12N 
Madrid 40 26N 
Malta 35 43N 


Long. 
fr, 


Ferro, 


— 


* 


D. Long. 
| fr, Gr. Places Names, 1 x 
E. or W. 
3 3 
76 30E || Marſeilles 43 19N 
36 10 E }| Martinico 14 44 N 
37 10 E j| Meſſina 38 21N 
30 4£E if Mexico 20 oN 
5 3£E || Milan 45 20N 
6 58 E || Montpellier 43 37 N 
4 42 E | Moſcow 55 3oN 
| Munich, Bavaria 48 18N 
2 3E 
106 10 E || Nants 47 13N 
13 17 E || Nancy 48 42N 
21 27 E | Naples 1. 
o 55W I| Nice 43 41N 
2 13E] 
16 57 EH Olinda, America 8 138 
9 4E Oftend 51 10 
2 57 E || Oxford, England 51 45 N 
10 20 E Padua 45 31N 
31 45 Ef[Pazrs OBSERN VA. 
4 41 DAT + „ 
1 37 E Parma, Italy 44 44 N 
Pekin, China 39 54N 
19 54 E || Perpignan 42 41N 
17 20W || Porto Bello 9 33N 
75 4oW I Pondicherry, Eaſt 
53 20W Indies , II $$N 
2 58W || Prague 50 4N 
28 43 E 
12 35 E | Canton, China 23 8N 
20 10 E 
Quebec 46 55 N 
18 21 E 
7 20W I Rechelle 46 10N 
| Redes 44 20N 
3 5oW I] Rome 41 54N 
| Rotterdam 51 50 
11 9 Eff Rouen 40 41N 
8 20 E 
| Sram, Indies 14 18N 
| Smyrna 33 28N 
61 39W I Stockbolme 59 36N 
6 10 E Straſburg 48 35N 
73 35 EI Surat, Indies 21 10 
17 15W 
| Toulon 43 7N 
oO © | Tripoly 32 54 N 
| Turin 44 50 N 
10 25 E 
| Valparaiſo, South 
35 40 EI America 33 28 N 
17 5oW || Vierna 48 14 N 
52 40 E. | Venice 45 35N 
| Uraniburgh 55 34N 
81 SW 
12 10 E 
8 35W| 
o W 
112 58 E 
101 55 E | 
3 30 ¹ 
14 18 E 


Long. 
fr. 


Ferro. 


D. Long. 
fr. Gr. 
E, or W, 


12 


(3 In the SEA- COAST TA- 
BLE, the Di//:r-nce of Longitude 
from Greenwich to Paris Objerva- 
tory, Is taken according to Dr. 
alley, 20 200 E. which taker 
from 200, Eaſt Longitude of Pari: 
from Ferro Iſle, leaves 170 40“ E. 
Longitude of Greenwich from 
Ferro, 


But, in the forcgoirg alphabetical 
Talle, the Difference of Long itu i. 
from Greenwich to Paris CH. 
tory is taken 20 1& E. only, ac- 
cording to the French Authority 
of De la Caille, by which the Dif- 
ferences of Longitudes E. or W. of 


Greenwich Obſervatory are adjuſted 
trom the given Longitudes (accord- 


ing to the Sieur DESPLACES ) 
from Ferro, 


The Difference of Longitude from 
London to Ferro in the New Sea- 
Calendars corrected, and Mariners 
Compaſs newly rectified, is 179 
45 W. which is 170 go! W. from 
Oreengoicbh, and as much Eaſt from 
Ferre, agreeing with the French 
Aut heriiy; which we have cor- 
rected from Haſley's Authority, 
being only 107/ Diffe e. 


Hence, if you ad 107 to ſome 
of the Longitudes from Ferro, in 
the Sea-Coaſs Table, they will 
nearly agree with ſome of theſe 
alphabetical Longitudes from Fer- 
ro. 


There is ſtill another very 
large Pariation-Table of Latitudes 
ind Longitudes in Roberrſon's Nas 


| vigation, as if the 7orrefirial Lati- 


tudes and Longitudes were never to 
de fixed, but ſhifted their Places 
with the Latitudes and Longitudes 
of the Stars. In our Seza-Coaf 
Table the Latitudes and Longitudes 
of Places are according to the pre- 


ſent bt Authorities, 
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Captain BROWN's DIRECTIONS for the Safety of Konwird-lavind 


[| FIRST, T recommend that all Ships and Veſſels, coming off the Ocean, be ſteered in a Parallel of Latitude, not 


1 Latitzdes by the Compais, till by your Leg you have run 80 Leagues from the above Sounding of 100 or 120 Fatbon 


SHIPS, coming into the ENGLISH CHANNEL. 


more nor leſs than 49 30“; keeping your Lead going, endeavour to ſtrike the Ground in 100 or 120 Fathom Water, 
which I call the outer Age of the Bri! Bank, or Soundings. Steer from thence E. b. S. & S. in Order to keep your 


Eaſtward. Then may you 4aw/ to the Northward and make Land at Pleaſure. But, if interrupted by Clouds, or 
hazy Weather, ſo that you have miſſed an Obſervation for ſeveral Days, whereby you cannot, with Certainty, de- 
termine your Latitude, in ſuch Caſes, if you come into Soundings from the Veſtern Ocean, obſerve, as before, to get 


wa 


| 


2 — nn. tas. ei. am. 
vin: 


Jof 60 Fathom ; and as you fail to the Southward you will deepen your Water from 60 to 70 and 7 5 Fathom ; which 
{having done, you may depend on the Briti/5 Channel being open, and clear from the Danger of either running a. 


{ſometimes loſt, with the Lives on Board, or dangerouſly bewildered. 


1s. till, by your Diſtance, you are ſhot within Scilly-//ands ; the ſaid Places lying about 62 or 3 Leagues from the 


Ground, if potible, in 100 or 120 Fathoms, which obtained, keep your Log and Lead going every Hour; ſteerin 
E. 5. S. 2 S. till, by your Diſtance, you have run from the aforetaid Soandings 40 or 45 Leagues, and ſhoaled you; 
Water; gradually leſſening to 60 Fathoms, Then you may find it difficult to determine whether you are to the 
Northward, or the Southavard of Scilly; for the Soundings on both Sides I have often found to be pretty near alike. 
Therefore, to reſolve this Doubt, I recommend ſteering a Southerly Courſe from the aforeſaid Diſſance run, and Depth 


ſhore on Scilly, or into St. George's Channel, too often the Fate and Caſe of Ships, who, for Want of ſuch Helps, are 


When you have got the Depth of 70 or 75 Fathom, aforeſaid, immediately alter the Southerly Courſe to E. or E. J. 


W:ftern Edge of the Britiſb Soundings, then may you hawl to the Northward, and make the Land, as you think 
proper, | | 


But, if you come from the Southward, the Coaſt of Spain and Portugal, or Bay of Biſcay, you muſt be likewiſe 
careful how you come in with the Channel, in thick Weather; for as you ſtrike Ground with your Lead, you will 
often find ccarſe Soundings ; and, if near Uſbant, Gravel, with ſmall Stones; which Ground is much ſteeper than the 
Edge of the M eſtern Bank, For, if you come into your Soundirgs with the Channel oper, ſteering to the Northavard, 
to make the Land' End, Lizard, &c. in running eight or ten Leagues, you will go from 100, to 75, or 70 Fathon, ir 
the ſaid Difance. Whereas being to the Ye/twward, you may run 20 or 30 Leagues, and not make more Difference in 
your Sounding than aforeſaid, So that, from what I have advanced, it will be eaſy to determine whether you have the 
Channel open or not, a Diſpute that has often puzzled the moſt experienced Mariners, and ſkilful Navigators, uſing 
theſe Seas, 


Hewwever, I muſt obſerve, that ſome Times, in the aforeſaid Soundings, I have met with a ſtrong Northerly Current, 
at the Rate of about one Mile an Hour, which, and about 17 Degrees Variation Meſt, at this Time, ſhould be dul) 
accounted for, in Order to keep the true Parallel of Latitude, afore-mentioned. As, likewiſe, in ſome Sea.Char:. 
the Latitude of the Land's-End, Lizard, fc. are laid down, ten Miles to the Northward of their true Latitude. $5 
that if theſe Iupediments are not all duly conſidered, and allowed for, I ſay, from what I have already obſerved, an 
Error may be eaſily contracted, greatly endangering the Loſs of a Ship. 


Theſe Directions being carefully obſerved, your Latitude and Diſtance will be corrected, and a tolerable Know- 
ledge of the Ship's Poſition may be inferred. And I would alſo adviſe all Ships to be careful how they deal with the 
French Coaſt. For let the Weather be as it will, after having run the Diſſance aforeſaid, off the Handi of Scilly, then 
make bold with your ewn Coaft, in Order to ſhun falling in with the Iſlands of Guernſey, Jerſey, &c. which ſo oiten 
ends in frightful Circumſtances of both Ships and Lives, 


AND, la, obſerve that in ſounding a Stream, and to the Veſfævard of Scilly, you will find Sluiſb, oozy Ground; 
ſo that when, by your Lead, you have ſuch Ground, you may be aſſured where you are, and therefore ſhape your 
Courſe accordingly. | 


Note, That in ceming up the Cha nel auben you are a-breaſt of the Lizard, you will have 50 Fathom Water, and of t 
Start Point 45 Fathom, 
| 


| The practical Mariner finding it difficult to get Ground in a Storm, or hard blowing Weather at 100 or 120 Fathom, comily 


into Channel, he may follaw the above Rules; getting Ground at 80 Fathom or leſs, by making proper Allowance, according it 


the Depth of Water. 
] 


— 


COMMENCEMENT 


and NAVIGATOR. 
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COMMENCEMENT of the moſt FAMOUS ZERAS in YEARS current and complete, before and ſinne CHRIST, Julian Styl. 
be Want of Diſtinction before, between current and complete Tears, bas cccaſianed great Confuſion in CHRONOLOGY, 


—— * 


— — 


i 


| 


| 


þ 


= | 


; 


N. 
be. 
2 


— (CURRENT. \, COMPLETE, | | Teles. 
table ERAsS. Wee -] Day. | Years Yrs. Years Years | Days. | piads. Olym- — 
24 Day. O. S. | before Dif. * ay Dif. | before Dit. * ares Dif, |———j}———| pic Dif. [O]? Z 
2 Chriſt. [com.{Per, com. Chriſt. com. Period. com. ＋ Vs. Ole Years, com. I 
Commencement of the Jul, Pericaſ Monday Jan. 1| 4713 I 4712 t bef, © 364 [Current |Current 11 11 7 
The common ra of Creation, fin, Per 
Straucbius. 1 other 763 763 763 763 
traditional Æratof 5508, 5199, | 
| and 3965 before Chriſt _—_—_— 39 50 764 16 560 3949 [18 f6 763 16 glunknn, . el als 
1 The Ara of the Deluge . . . +» [unkn®. unknn. 2294 2420 2293 5 2419 r i] 71 & 
N D after 1518 1518 11518}D3, fr. | 
— The Greek Olympiads ... |Menday| Solſt. | 776 3938 775 3937 Solſt. to] x 1 1 13] 5| £ 
| July 8 23 23 23|YrsEnd 23 
— The Foundation of Rome Monday Apr. 21] 753 6 3961 66 752 6 3960 66 254] 4 6 24 ALES 
— Naboraſſar, King of Babylon|Wedneſ,|Feb. 26] 747 3967 423 746 42 3966 423 3082 8 3042300507 
he Death of Alexander the Gr Sunday [No. 12] 324 4.390] 12] 323 4. 4389 15 49 | 1 114] 453 1. 22} 10 
— The Syrians and Chaldeans |Monday07, 1f 312 4402 267 311 267 4401 | 6 gt | 1 117] 465 . 47317 
- Jul. Cæſar, Corr", of Calend. Friday Jan. 1 45 4669 11 #4 7 4668 7 364 | 4 183 732 421444 
Laps Spain; or Spaniſh Era Sunday | Fan. Y 85 4676 37 4675 7 364 | 3 1384] 739 28a 
| | fin, Chr 38 38 38 38 
— Crar5T, or Chriſtian Fra |Satur, [Jan. 1 I 4714 * 4713 364 | 1 195 777 17121 4 
— The Ethiopians and Aby/- 287 in, Chr 233 233 283 
| fines, called alſo Diocigſian, 
| or ra of Martyrs . . . {Friday Aug.29] 284 4997 283 / 4996 | 254 | 4 265| 1060 131791 2 
—— Hegira, or Turkiſh and A- 338 / | 338 338 338 
| rabic ira a Frida July 16] 622 IN - 2s 624 1c] 5334 10 168 | 2 350 1393 1018 
— Feſdegird, or Perſian Ara T eſday Jun. 16] 632 5345 447 631 447 5344 447 19814352] 1403 FF 26 5 
—— 24 Perſian, or Fallalean Ara Tl urſ. |/Mar.1z) 1079 792 1678 5791 2923 464] 1835 424176 2 
— Pope Gregory's reforming 503] / 503 503334 503 
the Calender . . . «+ * O07, 5} 1582 9295] 1531 6294 7. 2 590 2358 23] 610 


| 
(> Chronological Dates of all Kinds are ½⁴ truly aſcertained by a Concurrence or Correſpondence diſcovered, in the Week-Days, from the 
Years of different Aras, to the ſame Zwent, 


laſt Mont 


Authors, 


in different Nations. 
French E 


= 
P _ 
2 r 7 = l 5 
- N | . - * * 8 
„ 
« 8 . < «4 a 
r . r 


N. B. The above Table cortectly diſtinguiſhes between the current and complete Julian Years, before and fince Chriſt, [confuſed!; gien by 
Chronologers) and therefore the AZras here given are fitted for the Reduction of Chronolegy, or for reducing one Account of Time to another. 
Which is effected by Means of Tables, further on, eſtimating the Number of Years and Month-Days of any particular Kind, equivalent to a 
given Number of Julian Years and Month-Days, and the contrary. And theſe Tables are likewiſe fitted for determining the Number of the 
Feria, or Week-Day, correſpondent to a given Manth-Day of different Kinds of Years. 
Ending, of the Jewiſh, Egyptian, Arabic, Turkiſh, and alſo antient Grecian Tear, 
cible to an equivalent Number of Jullan Years and Month-Days; by the RULES and EXAMPLES hercatter exhibited, 


The E e or Perfian Year conſiſts of 365 Days without any Yariationz and each Month of 30 Days, with 5 Days added at the End of the 
» This Year is compleated 6 Hours ſooner than the mean Julian Year, and gains 1 Day of the Fulian Account in 4 Years. And in 

the Space of 1460 Egyptian or Perfian Years, the ſame Day of the Year and Month returns. 
tian; when the 1 Day of the Egyptian Month Theoth happens on the 1ſt of January Julian Style, 4 Years after which the iſt of 7 beth Hap- 
pens on the 31ſt of December, and in 4 more on the zoth Day, Cc. retreating 1 Bay in every 4 Yea:s Julian Style. Therefore, 1 Day re- 
treated or retrograded every 4 Years Julian is 365 Days retreated in 1460 Fulian Years, when the 1ſt of Thoth returns to January 1, Fulian 
| Style, This Egyptian or Perſian Year, though fir for aſtronomical Computations, is improper for the Purpoſes of civil Life. The antient{ 
Perfians, by a Correction of their Calender, at certain Periods, made their Year to conſiſt of 3654 gh 43m 53 20th, according to the French 


The Arabian and Turks make their Years conſiſt of 12 ſynodical Lunations, 
of 354 Days, and 11 Yearsof 355 Days, wiz. ad, 5, 8, 10, 13, 
Ge. of 364 Days; which Period of Years contain 10631 Days e 
ceſſion, that is of 294 12h 44m to a Lunation, The 


Commencement of their Year is unfixed, and wanders through all the Seaſons ſuccellively, 


— 


See p. 141, for the Form, Length, Beginning, and 
Any Number of which, and their Month-Days, are redu- 


For 1460 Years Julian make 1461 Years Fyyp- 


and in 30 Years, which is their Period, they reckon 19 Years 
16, 19, 20, 24, 27, and 3oth, of 35; Days each; the Reſt, 1ſt, 3, 4th, 
xaftly. They make the Product of 49 Years, Petiods, or Cycles in Suc- 


phemerts, that their Year commenced at Eaſter, 
the 1 of January, which was confirmed and eſtabliſh-d by 
Y The Aſironomers begin their Year on Jan, o, 


; d h m 
Their Lunar Year is 354 8 48 3 
Solar Year about 365 5 49 Julian Year 365 6 ata Mean 8 
— — — Therefore . . 537 Turkiſp Or 235 T Years 
Dif. 10 21 x Make 521 Julian Years, Make 228 Julian Years, | 


The Feroiſh and Grecian Years follow their particular Forms as deſcribed in Page 141. 


The Year, repreſented by a Ring, or Snake with the Tail turned into its 


© f f a 
Some begin their Year at the Solftices, others at the Eguinoxes. And, in France, before the Year 1564, we fir, by 


But Charles 1X, we 


Mouth, has different Beginnings, and Succeſſions of the fame Part 


nd, in the ſame Eobemeris, ordered the Commencement to beo 


Order of the French Council and Parliament to begin the iſt of Fanuary, 1557. 
or 31ſt of December, at Moon. 8 Januag, 557 
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The ROYAL ASTRONOMER 


REDUCTION of CHRONOLOGY. 


as. 


Years into Days, and the con- 


JA TABLE for reducing Julian [A TABLE for reducing Turkiſh | TABLE for reducing Per/ian or 


' 
ö 
' 


or Arabic Years into Days, and 


Egyptian YEARS into DAYS, 


nnn... 


TABLE of the Number of 


DAYS to the END of each 


trary. the contrary. and the contrary. Perſian MONTH, 
9 ö 9 0 
Days cor- Days cor- ur- Days cor- 7 ar- | Days cor- 12 Days. IL. — Days. _ N*. |_ZPerfan Months. Days, 
Jul. efnone Jul. reſpon- &/þ | reſpon- % | reſpon- I 365 30 14950 1 | Pharavardin 30 
e. a.” n nt 2 146co || 2 Adar palaſcbe bo 
dent. dent. K. FTI dent, 730 40 4 pa 
4 —— 3 1095 | 50] 18250 3 | Chardad go 
*1 365 | 6oc] 219150 I 354 21 7442 4 1460 | 601 21900 4 | Thir 120 
*2 730 oc 255675 I} 2 709 22 7796 4 i22s | 50 2 5550 5 Mardad I50 
93 1095 | Too] 292200 3 1063 23 8150 2 2190 | 80| 2920 6 | Scheheriz 180 
4 1461 | gec| 328725 4 1417 | « 24 $505 - 2555 * 328 50 7 Mebar 210 
8 2922 [ioo 365250 || » 5 1772 25 8859 g 2920 | 100] 36 500 8 7 240 
12 283 |2-0c| 730500 6 2126 26 9213 ; 3235 | 200| 73000 * Di. = 
16 5844 |zo0c[10957 50 7 2480 | . 27 9568 3650 | 300] 109500 "7-4 4 "RR 1 
20] 7325 [4000)1461c00 i} .8 | 2835 | 28] 9922 or; | 400| 146000 | . | 3 
6 2 12 | Aſphardar, or A, 
24] $766 |coccirv26a50 [ 9 3159 | 29] 1027 43% [_500| 182500 F 
28] 10227 |6coc|21915co 1% 444. ]. 30] 10631 |—— — cn. | 2 
32] 22688 e 5110 | 700| 255500 | TARLE of the Number of 
36 13249 | N. 3. There 12] 4255 | 22223 5475 | 800 292co0 DAYS to the END of each 
40] 14610 [being 1461 Days £3 4 6 120] 42524 5845 [ooo 328500 Egyptian MON TH, 
44] 26071 fin every 4 J- 24 4961 _— 25 32 "17. 6205 [1000 | 365000 | 
48] 17532 lanYears,when| Kd MF... 1. 4: 6570 TT = 
"52| 18993 either 1ſt, 2d, or. 16 5670 | 210] 74417 6935 — No 12 
56] 20454 [34 Year (mark- 17 6024 | 240 8 5048 7300 IS g- | onthe, 
600 21915 ed po 7 5 - — 0375 = 95079 " Doctor Nawten, in his C:ſmogra-|| 29 Aug. 1 [Theth 
64 23376 1 "3 by pd — 222 — — 224 bia, gives an Account of 245 28 Sept. | 2 [Paecphi 
ES... ——C * . off | Days to the End of the Sth Perſian 28 Oct. 3 [Athir 
72] 26298 — N * Js Month Aban, inſtead of 240, l 27 Nov. 4 IChojac 
76] 27759 [H Colunin, . „rs 2 £ 10, 13, 16, tg, (which Month he calls Apeninal| 27 Dec. | 5 |Tibi 
Co 280 4, 7 5 ö 
Yol 29220 _ Co "No 4 bn * II Days Wahak, and differs 5 Days in the 
844 30681 75. NT . ” 27 2 4 55 following Months as he does in the 26 Jan. 6 jMechir 
1 You F; Names of ſome other of his 25 Feb. [7 |Phamereth 
— . ceſſion from the cars I, 3 45 5 * 9 11, 9 3 
24 33603 lia Y 12, 14, 15, 17, . 22, 24 Months, as alſo does Mr, Ferguſon, jj 27 March] 8 [Parmuthi 
0 6 : woah age: <- het os D * [from ſome of our Perſian and Trr-h 26 April 9 Paci on 
9 350904 [pears from the 25, 2 28, 29, contarn 354 Days han, =P 
100 652 5 a * (l-ach : Making 30 Years of 10621 % Names of Months from good 2 May | 10 [Payni 
0 — _ 1 * — 5 Da 37 33 3 3"] Authority, which makes the 12th || 25 June | 11 ESI 
3b 109575 r a e | Perſian, not Sth Month, interca- H 25 july | 12 [Meſeri, or 
—— . e NV Turkiſh Vears make llary of 5s Days; like the 12th | Epagoniine, 
400 146190 B. 235 1% 2 2 tian Month Days added. 
500 182625 2 N = 537 Turkiſh O . | 
make 521 Jun Years, | 
me | A TABLE for frdivng the W EEK-DAYS, 
| According to the Turkiſh Acc:unt of T:me, 
unday. |Monday.| Tueſday. | Ede. | Thurſ, | Friday. Said 
TABLE of the Number of |] TABLE of the Number of | 7 II. III. IV. V. VI. VII. 
AYS to the END of the DAYS to the END of the | E 5 8 
Jain MON Es. Turkiſh or Arabic MoxTHs, | 150 —.— 1 | Cycles [__220 | 
| 0 0 
| * FTurkiſh 5 Years and I Months. |/Uubarran 
Years | Years Turki 5 pop — — — — — — 
No Months, | com. | Biſſex, Beginning. No Months, Days 3 — — Le + Rave bh. * AMS: e 
—_— — = — — . — — 3 . 10 9 Giumadil. 8 
| , 11 1 4 
1 [ſanvary De 31 [Oe 31 [16 July | 1 [Mub'Arram| 30 - _ FW = — 3 
2 February 59 to If 15 Aug 2 Seer 59 1. "| Regeb 15 14 
3 [March go 91 iz Sept. | 3 Kai J. 89 = | | 1 Y 
4 [april 120 | 121 l; Octo.| 4 [Rebiell. 118 18 Sabeben | 17 10 y 
5 May | 151 152 [[ Nov. 5 Giumadi I. | 248 2 3 709 Cha | 
6 [June 181 132 ii Dec 6 |[Giumadi II. | 197 nn a n q 
7 [july 212 | 213 [9 Jan, 7 |Regeb 7 VER. —— — 1 
8 [Auguſt 243 244 [ 8 Feb. 8 Sabeben 236 26 28 1 1 
9 September 273 274 || 9 March] 9 |Ramadhan 266 2.9 Dulbakati — Wa 4 
10 [October 394 | 305 8 April | 10 2 295 Jo F 4 
11 [November 334 335 May | 21x [Dulkadate | 325 —— 6 —_—_— 1 
12 {December 365 366 4 ; 12 |Dulbakate 354 Arabic or Turkiſh CY CLES, the Preducis of 210 Years. 4 
In Year in- 210 | 420 630 840 | 1050 1260 | 1470 K 
"N. B. 365d 5498 Julian Yr, [| 36548048 | tercalary 355 1680 | 1890 2100 | 2310 | 2520 2730 2949 4 
| F 4 Turk. . ++ : 
— — 5 — _ e O ; 
24 = S. 4 G ad 0 eee . abe — Cen ſtructiꝭs. 
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GATOR: 349 
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Jia the Intervals, (ſhewing the Feria 
of each Month, for given Years, 


_—_— 


REDUCTION of CHRONOLOGY, 


„. The Numbers at the Top of the Table are the ProduFs| 
r a retregrade Order. * _ nag re” in ** 7. - 
y t from x to 30 Years. e Months are place 
een : or Week-Day to the Beginning 
in the ſame Column) to find the 
as follows. 


71 Wee · day, 
Feria, or Weelz-day of Years ſerve fer 30 Weeks, and anſwers to the 


= The 210 Cycl: 
Oh the Sun 28. 


XAMPLE I. 7, findthe Feria, or Week-Day, at the Death of the 
. AMURAT II o the 8 5 5th Year of the Turkiſh Hegira, on the 
1/8 Day of the Month Muharram, current? 


The Years of the Cycle neareſt to - 55 are 840. 


Rem, 15 Years, 


Sil, from the Tab'e, the Feria to theſe x5 Years, being 3, and the 
Feriz to the Month Muburram being 7, add theſe together, making 
10, to which add the 1ſt Day of Muburram, and the Sum will be 11, 
which divided by 7, there will remain 4, or the 4th Feria being Fed- 
neſday, required. 


OTHERWISE, To find the Julian Date, O. S. correſponding to the 
ſaid Turkiſh Date ? 


Turkiſh Years completed Days 
1 „% „% „„ „„ 
— 20.04 8 8 5048 
CC 6 9.8 490 1 


Years 8 54 completed. 

Muburram 1 Day current. , ©, or 1 Day lefs completed 
| = [than current, 
Sum . 4302629 Days completed, 


Julian Years 8co completed agaaco 


10429 
10227 


— — — — 


28 1 


Add, $28 Yrs, Jul. and 202 Days, both completed. 
To July 16th, 622 Years current, when the Hegira commenced, 
Sum, Jul. 16th, 1450 current, and 202 Days more completed ; 
Or, February 3, 1451, current, O. 8. (by Table, P. 42.) When the 
Emperor Amurat died. 
NOW, the Dominica] Letter (by Tab. p. 148.) for 1451, O. S. is 
C, and February 3, (by Table, P. 149) is evidently on a W.adneſday, 
required, 


EXAMPLE II. To find the Turkiſh Date correſponding to the Julian 


Date of the 29th of May, 1452, O. S. (being en a Mond 
Mahomet II. begun his Koen 5 5 (being onday) when 


Yrscur, Chr, D. Yrscur, Ds cur, W Don 


1452, May 29 = 1451. 515 1452 + 150, Biſſextile, 
622, July 16 = 622 , 197 when Hegira begun, 


— — 


Julian Years Diff. $29 , 318 completed. 
+ To find the Week-Day? = 


856 Year current Feria 7 
— 840 Cycle Giumadi I, 95 
— D 
Rem. 16 r, 
752303 


Monday * * 2 Rem. 


eria. 
Þ+ The above follows and refers to what is done at 1 
ration in the next Column, 21. is done at the End of the Ope 


— — — ( — 


Days. 
Julian Years 80 292200 
WW « „ youoy 

So EE at 36 

829 
Sum, 303110 
Turkiſh Years boo , , . 212620 
90490 
240 © » 85048 
$442 
15 1 5315 
Sum, 8 5 s Years, and . 127 Days completed, 
abie II. 1 118 


Girumadi J. , 9 completed, 
Or, - x Year of the Hegira, on the toth Day of Giumadi I, cure 


rent. 


Le Sieur Deſplaces, by Miſtake, (in the Preface to his Epbemerides, 


frem 1715 to 1725, Page 30) brings out 8 56 of Hegira, completed on 
the iſt of Sapbar current, who ſays the Turks reckon it 8 57 of Hegi- 
ra, on the 1ſt of the Month Saphar, current, when Mabomet II. be- 
gan his Reign, which cannot agree with the 2gth of May, 1452, cur- 
rent, on a Monday: The 1ſt of Saphar, in the 857 of Hegira, current, 
being on a Sunday, as our Table foregoing ſhews, according to the 
Rule given. And the iſt of Saphar, in the 8 56 of Hegira current, by 
the ſame Rule, is on a Tueſday, 


The ſame Methed ſerves for reducing the Julian into Perſian er 
Egyptian Date, and the contrary, 


Whence alſo the Perſian may be reduced to the Turk;/þ Account, and 
the contrary, 


(FP Though ſubtracting Julian Years and Days current from other ſu- 
lian Tears ard Days current, leaves the Difference in Years and Days com- 
plete, the ſame as if thoſe Julian Years and Days current were ff re- 
duced to Years and Days complete, and their Difference then taken, both the 
Numbers of Years current being Biſſextile, or both common; yet, as 
theſe Numbers may be of different Kinds, if the current Years and Days be 
always reduced to thoſe wvhich are complete, and then the Difference or Sum 
thereof be taken, for Reduction of one Date to another, as different Occa- 
fions ſhall require, the Hazard of miſiaking a Day, in computing by Yeary 
current, will, by this Means, be avoided, | 


1 


—{ 
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—ͤ——nP —  ——C— r 96 — 
* — ——— — ” a3 
— — 


% SS „ * 
4 


- — —— 
—_—_ 
3 


= k . * 
; — 
———ͥ—ÿͤ»ü „ „ͤ«„ 2 . 
enen, a 


(= 4 
A, - A = - 
. - is _—_ 4 . 
: - the . " 
> N A 
- — * 
ws _ — 
= — « : — 

* 
— — — — — — — — a 


2 ry - = 
* — — — —— — 


— _ — — —-— — 


350 The ROYAL AS TRONOMER 


REDUCTION of CHRONOLOGY, 


OO IO CO IO *— __— 8 „ — 


EXAMPLE III. 5 
being May 9, 1761, O. S. current, er May 8, 1760 Years complete? 


Job Years complete Days 
100 %/%/% © «- + 5 „ 30520 
700 . » « » © 2556075 
60. © © + «© © 21915 
1760, Apr. complete , « 120 
In May, Days complete. 8 
From Chr, to the preſent Julian Date  , 642968 
From Chr, to the Hegira, . Dedut , , 227016 
Since the Hegira .. 415952 Days, complete, 
Turkiſh Years goo . Deduct 318930 


97022 
270 . Deduct 95679 


1343 
3 + +» Deduct 1063 


1173 Ys complete, & 280 Days, complete, 
Azad, complete. 266 


Scheual „ « 14 Days, complete, 


Months current of the Perſian Jeſdegird ard the contrary ? 


Jul. Yr5, comp. Days 

| „ 5 „ 6: $00nge 
| —_—— 24 4 / 567 5 
r m 29220 


1780 Yrs, Aug. complete 243 


In September, Days complete. 10 


Since the Chriſtian Ara ; . 650398 
To the Jeſdegird , . 230639 


Since the Feſdegird . . 419759 
Perſian Years TOO » + » » Deduct 365000 


| $4759 
800 +» „ „ Deut 36 500 
182 59 
50 +» „Deduct 182 50 


1150 Years complete, and. . . 9 Days 
complete of Pharawardin, 


| Viz, in 1151 Year of Feſdegird, on the xoth of Pba- 
ratoardin, Currents 


(> The Date of the Jeſdegird may be reduced to the Julian Account, 
and thence to the Hegira, er any other Account of Time you pleaſe, by the 
foregoing Rules. | 


the YEAR of the TURKISH HEGIRA. correſponding with the 20th of May 1761, N. 8. os a Wedneſday; 


EXAMPLE IV, To reduce the Julian Years and Month: current, ſuppoſe the 12th of September, 1781, O. S. ſince Chriſt, into the Years ard 


The Turkiſh Hegira begun July the 16th, 622 current, 


Jul, Yrs, comp. Days 
A  * 6 4 219150 
20 . 7305 
= 2 4.0 08 365 
Comp. Years 621, June, complete . 187 
In July, Days complete . . 15 HENCE . 


prove the 
To the Hegira . . 227016 Ds, V Anſwer to 
In 1ff Example. . 302620 Ds, the Firſt 

fince the Hegira, EXAM, 


Jul, Yrs, comp. 529645 Sum. 
1000 „ 365250 — 
164395 
400 » 1346100 — 
18295 
48. „ 17532 — 
763 
„„ ( 


1450 Vis complete, and 33 Days, complete, 
: Viz, 1451, February 3, current, as before, the Date 
of the Chriſtian ra, correſponding with the Date of the Hegira, 
855, on the iſt Day of the Month Mubarram. 


Te Perſian Jeſdegird began June the 16th, 632 of Chriſt current, 
on a Tueſday, 
Jul. Yrs, comp, Days 
q 0 D 219150 
T! 5-2» - 
5 © S408 1095 


631 Y® comp. May comp. 152 Biſſextile. 
In June, compl. . 15 


To the Feſdegird, . . 230639 
CONTRARILY, To find the Chriſtian ZEra, correſpondent to the 
1151 Tear of Jeſdegird, on the 10th of Pharawardin, current ? 
Perſian Years Days 
1000 . 2 2 365000 
A. + x -' + 9. 5 _ 
EE Ih... 


1150 Years complete, 
In Pharawardin . . 9 
Era of Feſdegird . . 419759 
To that Mra from Cbrift , , — © 
: 5 Sum SY 650398 
Years Julian 10 , , Deduct 365250 


285148 
700 1 Deduct 285677 
22473 
80 . EW Dedntt 20220 
— — eee e ene, 1 
1780 Years complete and. 23 Day: 
Aug. completo 247 


In Sept. Day: Ss # VOY CON le. 
Or See. v1, 1781, cvrrent, required 


114 S's 
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REDUCTION of 


CHRONOLOGY. 


EXAMPLE v. To find the WEEK-DAY according to ANY 
ACCOUNT of TIME ? 


RULE, Divide the Number of the Days complete in the Aceoun 
by 7, and add thereto the Number of the Feria on which the Account 
or Ara began, then dividing the Sum by 7, the Remainder will be the 
Number of the Feria correſponding to the Ne- Day, required. 

N. B. The complete Days are always 1 leſs than the Days current. 


| THUS, in Example I. The Number of Days in the 855th Year 
of Hegira, on the 1ſt of Mubarram, is 302629, which divided by 7, 
leaves 5, to which 6 being added, the Number of Feria (anſwering to 
Friday) when the fra began, the Sum is 11, which divided by 7, 


1 


mainder 4, is the Number of the Icria anſwering to W:dnejday, a: 
before found by other Methods. 

Again, in Example III. To 1774 Years of the Hegira, on the x5th 
Day of Sheual current, are 415952 Days complete, which divided by 7, 
there remain 5, to which adding 6, the Number of Feria when the 
Hegira began (anſwering to Friday) the Sum is 11, which divided by 
7, the Remainder 4 is the Number of Feria, anſwering to Wedne(lay, 
as before found, correſpondent to the Date of the Chriſlan Ara, MM. y 
20, 1761, N. 8. 

Again, in Example IV. To 1151f Vear of Feſdegird, an the 10th 
of Pharatardin current, are 419% 59 Days complete, which divided by 
7, there remains 4, to which adding 3, the Number of the Feria when 
the Feſdegird- Era began, (v. Tueſday) the Sum will ,be 7, the 


4 the Remainder a is the Feria anſwering to Wedneſday, required, as be- 
fore found by other Methods, 

Again, in Example II. To the 856th Year of Hegira, on the 10th 
Day of Gizmadi I. current, are 303110 Days complete, which divided 
by 7 there remains 3, to which if 6 be added, the Number of Feria 
(anſwering to Friday) when the Ara began, the Sum is 9, which di- 
vided by 7, the Remainder 2, is the Feria anſwering to Monday, as be- 
fore found by orber Methods. 

Again, in Example III. To the zoth of May, 1761, N. 8. are 
642963 Days complete, which divided by 7 there remains 4, to which 
adding 7, the Number of the Feria when the Chriſtian ZEra began (an- 
ſwering to Saturday) the Sum is 11, which divided by 7, the Re- 


Number of the Feria, or Saturday, on the Day of the Feſdegird, re- 
quired, correſponding to the 11th r September, 1781, current, O. S. 


performed, and the Week-Day to the Month-Day in each Ara found. 
The OLD is reduced to the NEW STILE, and the contrary, by the 
Methods already ſne wn. | 
F the Week-Day comes out the ſame to the correſponding Dates 
of Chronology, by different Methods of computing the Veek-Day, you 
may be ſure the Reduction of the Chronology is made right, | 


By the like Methods, the Reducsſen of all ÆRAð of Chronology * 


CHRONOLOGICAL SCALE of an 


ZR A beginning BEFORE CHRIST. | 


Succeſſive Years complete of the ERA before Chr, | Chriſt. Succeſſive Years complete of the ERA ſince Chr. 
= | I | 2 3 4 5 6 7 8 9 10 | It 12 | 13 | 14 15 | 16 17 
— —— — 1 — —Ä—Eä—ͥ 2 — —— — — — — — — ö 
| | 8 | 7 6 MESSE TOLL 2 | 3 + | 5 | 6 7 | g 7 
Years current before Chriſt Julian Style, Cbr iii. Years current hnce Chriſt Julian Style. 


—  — 


The Spaces of the under Column in which the Numbers are placed are for the Years current, from their Beginning, on the Left: 
The Ends of thoſe Spaces, to the Right, are for the Years complete, before and fince Chriſt, 


CHRONOLOGICAL SCALE of an ARA beginning SINCE CHRIST. 


Retrogreſſive Years complete of the ARA before Chr. Chrlift. Succeſſive Years complete of the RA ſince Chr, 
"ZMEEE DME MES CELTS JESSE 
| 9 8 7 E D 8 9 

5 Years current before Chrift Julian Style, Cbrſiſi. Years current tince Chriſt Julian Style, 


The Spaces of the under Column in which the Numbers are 


2 hd —_— 


The Ends of thoſe Spaces, to the Right, are for the Years complete, before and ſince Cris. | 


placed are fer the Years carrert, f:om their Beginning, ca the Left: 


AXIOMS, 


1. a Vear current, — the Vear running on, not yet completed. 

2. Vears current are always 1 more than Years complete, in all Dat 
before and fince Chriſt, . 8 8 bs. 
3- Days current are x more than Days complete, &c, 

4. Years and Days complete added to, or ſubtracted from, Years and 
Days c:mplete, the Remainder will be Years and Days complete, 

5. Years and Days complete being added to, or ſubtracted from 
Years and Days current, the Sum, or Remainder, will be Years and 
Days current, 

6. Years and Days current being ſubtracted from Y 
current, the Remainder will be Years and Days complete. n 


Of ZRAS BEGINNING and DATES, ler Before 
CHRIST, 


PROPOSITION I. To determine the Nunber of Tulian 
Years current of an Era, rem the Beginning to the prejent 
Date theresf, before Chriſt, being given, and thence to give 
other chronological Rules? 


ö 


RULE. By the former of the two c&r:nc{;gical Scales it is evident, 
that If you deduf? the whole Julian Tears current before Cl: i. of T9 
preſent Date, from the cobole Julian Years current, F the Date when the 
{Era before Cbriſ, began, both in the lower Column, the Remainde: 


- — 1 


2 1 


— — 


— — 


. 
1 

" . 
4 
4* 
* 
3 

1 


= 
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REDUCTION of 


CHRONOLOGY. 


—_ er "TIP" _ 


will be the Number of whole Years complete, in the upper Column, 
(and alſo Years and Days complete, which Years and Days are in both 
Dates) /ince the Commencement of that /Era. 
Which 20e Years Difference are complete Years, at each annual Re- 
turn of the ſame Month-Day, on which the ſaid ra began. To 
which Difference of Dates current, or Number of complete Years, 
ſince the Era, if 1 Year be added, it will give the Number of Years 
current of that ZEraz becauſe (as was before obſerved) the Number 
of Years current are always 1 more than the Number of Years com- 
lete, 
F Otherwiſe, If you ſubtract 1 Year from the preſent Year's Date cur- 
rent, before Chriſt, (to make that Date complete Years) and then de- 
duct them from the Years of the current Date at the Ara's Begin- 
ning, before Chriſt, the Remainder will alſo be the Year of that Ara, 
ſince it began. 
PUT A for the Years current at the /Era's Peginning before Chr ift, 
P, for the preſent Year, current before Chri/?, 
Y, for the Number of Years current of that /Era; 


* — = Y Juli 
HENCE, we have . n ae 


thefe EQUATIONS, 3. Þ +Y—1= & fare. 

EXAMPLE 1. To find the Number ef the Julian Year current, Y, 
＋ Year of the Julian Period, bevinrirg in the 47 14th Year current before 
Chriſt, anſevering to the 424th Year, preſent Date, P, before Chriſt ? 
E = 4713 

+ 

4714 

—_ 
The Year of the Julan Period, Y = 4390 required. 


Current, 


By the 1ft Equaticn, 


P = 


EXAMPLE z. Te find P, the preſent Date, current before Chriſt, 
from the Year, V, of a given Era, the 92d current of the Building 
of Rome, ard the Beginning of that Era, E, 753 Tears current W, fer 
Chriſt ? 
A = 753 

_— 


—  _ —ͤ —ns 


By the 24 Equation, 


| 754 


ark Sow 


Preſent Date before Chriſt, P == 661 required, 
current, 


EXAMPLE 3. To find the Date, A, before Chriſt, of the Be- 
ginnng of an Era, from V. tbe Tears of that Era, 280 current ſince 
it brgan, and P, the preſent Date, in the 4 516 Tear current before Chriſt 


| being given g 


By the 34 Euation, 


Pail 


The Fra, the Death of Alexander the Creat 324 bef. Chr, 


current, req, 


Of /ERAS begi:ning BEFORE, and DATES SINCE 
CHRIST, 


PROPOSITION II. To determine the Mart, V, of an 
Era, E, beginning at a given Date, Julian Sty/e, Before 
Chriſt, arfwerable to a preſent Year's Date, P, Julian Sh, 
fince Chrift ; and thence to give other chronological Rules ? 


n. 


RULF, By the former of the two chronological Scales, it is evi- 
dent, that V 1 leſs than the Years current fince Chriſt (being the Years 
complete) be added to the Years current of the Commencement of an Era, 
_ Chriſt, the Sum thereof will be the Years complete of that Era, 
ince it began, at Return of the ſame Month-Day, 

And therefore 1 being added to thoſe complete Years (by Axiom 2) will 
be the Years current of that ra. | 

Otherwiſe, the Number of the preſent Julian Year current, fc 
Chriſt, being added to the Number of Years current, before Chriſt, at 
the Commencemert of the ra, the Sum thereof will be the Number 
of the Year current ef that ZEra, fince it began. 

Mars 
ears 


HENCE, we have |" ET SY 
b EQUATIONS, 3. Y — P = E. I current, 
EXAMPLE 1, To find V, the Number of the Julian Year «ef the 
Greek Olympiads, whoſe Mira, E, began in the 776th Julian Ter 


current befcre Chris, anſwering to the preſent Year, P, 1760, ſince Chriſ, 
current? 


5 KE = 776 
By the ½ Eguation. P == 1760 
Julian Year of the Greck Olympiads .. Y = 2536 . 
| current, req. * 


EXAMPLE 2. To fird P, the preſent Date, current ſince Chriſ, 
frem tile Number of the Year Y, of a given Era, 250% Tears current, | 
 Navonallar, the Beginning ꝛcbicb Era, E, being 747 Years le- 
fore Chr? 


Y 2907 


By the 2d Ezuatien. A = 747 


0 
5 
' 4 
- * 
i 
$ .E 
= \ 
. 


Preſent Date ſince Chriſt, P 1760 required, 
current, 


EXAMPLE 3. To find the Date, , before Chriſt, of the Be- 
girning of an Aura, from V, the Years of that ra, 1815, current fin 
it began; and P, the preſent Year's Date, in ihe 1970tb Tear currer!, | 
ſince Chriſt, beirg given ? 
Y == 831g 


By the 3d Eguaticn, P == 1970 


The Ara, at Julius Cæſar's reforming the Calendar 45 required. 
current bet, Chr, 


Of ZERAS beginning and DATES, BOTH SINCE 
CHRIST. 


PROPOSITION III. To determine the Years, V, of a 
Fra, E. beginning at a given Date Julian Sue, Judt 
Chriſt, anfweratle to a given preſent Year's Date P, Julian 
Style, fince Chriſt, and thence to give other chronological 
Rules, 


RULE, By the latter ef the two chronzlopical Scales, it is evidem, 
that, If zou deduct te whole Years, of a Date at the Beginning 
of an Tra, from the whole Mats of a preſent Date, the Difference in 
tobole Years will be the whole Years complete ſince that ra began, 
and conſequently x Year added thereto, will be the whole Years cut— 
rent of that T; which are compleicd at the Return of the ne 
Tonth-day, fince Chriſt, 

1. P - F-+1=Y } ſulian 
Years 
TA 


HENCE, we have 
, 2. Y + A—1=P 
theſe EQUATIONS, o P- VTI X 


CP In the Account of Time, by the Julian Period, all other Rules 8 
reduced to theſe Equations, 


EXAMPLE 


o 


. A. 


hy OE 4 


3 
| EXAMPLE 1. Alexander the Great died 


9, C ſar retormed the Calendar, in the 
ab Y car current, before Chriſt, on the iſt 
3 Jof January . . . 


and NAVI 


— . — 2 — — ä 


1 — RD 


EEEDUCTIUN of 


CHRONOLOGY. 


| LE 1. To find the Number of the Julian Year current, V, 
b Turkiſh Hegira, — Fra, E, began in the Gd Tear current 
ince Chriſt, anſwering to the preſent Date, P, 1765 current, 2 
9 P == 276g 
By 1½ Equation, : + 1 


1766 
E = 622 


— — — —— 


. f the Turki Hegira, "oo 144 g 
Julian Vear o phos. ſince Chriſt, required, 


EXAMPLE 2. To find P, the preſent Date current fnce Chriſt, 


from the Year, V, of a given Mira 1129 Years Julian of the Perſian 


] j Jeſdegird, current the Beginning of wobich Fra, , beirg in the 632d 


4 | Year current, ſince Chr iſt ? | Y = 1129 
" | By 2d Equation, = . 
3 1761 
— I 
1 ä Preſent Year Julian fince Chriſt, P = 1760 required, 


2 current. 


, e Beginnin 

PLE z. To find the Date, R, ſince Chrift, ef the Beginning 
of 3 4 Y, the Years of that Era, 1477, current ſince it 
began; and P, the preſent Year's Date, in the 1760 Year current, fince 


Chriſt, being given 
By 3d E quation, 


The re of Martyrs, or Di:lefian Era. . 284 required. 

current fiance Chriſt, 

. Thoſe, 20bo deſire greater Exafneſs than this near Way of anſwering 

theſe cbr enlagical Caſes, by e bele Years current, may apply the Tears and 
Days complete, of one Ara, at the Commencement of ether Arat. 


PROPOSITION IV. To determine the Julian Years and 
Days complete betwrixt any two given Dates? 


RULE I. Toke the Difference betwixt the Dates in complete 
Years and Days, being both before, or both ſince, Chriſt, 

RULE II. Take the Sum of the Dates, in complete Years and 
Days, being one Date before and one Date fince Chriſt, 


4 8 
1 
* 


BOTH DAT7S BEFORE CHRIST. 


{in the 324th Year current, befere Chr:f, on >Yrs, Ds. 
che 12th of Newomber , . » . 323 + 315 complete. 
; 


* 
* . 


| 44. © complete, 


? Diff. 279 . 315 complete, 

Therefore, when Ju/ius Ceſar reformed the Calendar, it was in the 
280th Julian Year current or 279th Julian Year and 315 Days com- 
lete, of the Era of Alexander's Death. 


3 Yrs. 
_ 2; PROP. I. Z4ua:. 1. = = 324 7 current before Chriſt, 
5 = —45 


"1 . — — — 


279 + 1 = 280 Year current, 


ONE DATE BEFORE AND ONE SINCE CHRIST. 


EXAMPLE 2. The Foundati:n of Rome, 
in the 7534 Year current, before Chi, on SYrs. Ds. 
Re S208 Day Of Gi © 0 0 6 0 » 752 « 254 complcte, 
Turkiſh Hegira, begun in the 622d Year 
current, ſince Chriſt, on July 16 , . 4621. 196 complete, 
Sum 1374. 85 complete, 
Therefore, the Turbiſb Hegira (ſee Tab. p. 129.) commenced on the 
1375th Year current of the Building of Reme, or on the 1474th Year 
and 85th Day thereof, complete. * 
s. 


By PROP, II. Equat, 1. E = 75; 7 current bre 
P == 22 J current fince 


1375 
EXAMPLE 4, The ra of Martyrs, 1 


? Chriſt. 


Yrs, Ds, 
283. 241 complete. 


Dioclęſian, begun in the 284th Julian Year 

current tince Chriſt, on Aug 29 
The Ara of the Reformation of the Ju- 

lian Calendar by Pope Greg:ry began in 1582 


fince Chriſt, on Ocichr , , , . » 3 278 complete. 


Dif. 1298. 37 complete. 
Therefore, the Gregorian Ara commenced in the 12699th Julian Year 
current of the Era of Martyrs, in the 1298th Year thereof and 37 
Days complete, 
Yrs, 
By PROP, II, Fgrat. 1. Þ = 1582 
LE = 284 — 
1298 + 1 2 1299 Years current 


[ finte Cbrin. 


N. B. Hence the Truth of the» foregting Rules, for anſewerins chrono- 
logical Queitiohs, in zwhele Years, are proved, ; i 


l ben the Days complete, in any julian Date, ave leſi than theſe, 
in another Julian Date to be taken from them, you mut ſubtra? 1 Year 
from the Anſwers, in evhile Years current, bad frem the Equations, fer 
the true whole Number of Years current, 


By taking the Years and Days Difference complete betwixt any for- 
mer and ſucceeding Dates, you may reduce the Julian Account of Time 
to any other Account of Time you pleaſe, in Years and Days, and the 
centrary : Eſpecially by a Table of the Days in the Years and Months, 
according to the new Account ; like what is done in Page 3 50 feregoing, 


PROPOSITION V. To reduce Olympiads into Olympic 


Years, either complete or current? 


RULE, Subtract 1 from the current O/pmpiads for the complete Num- 
ber thereof ; multiply the Remainder by 4, adding thereto 1 leſs than 
the Number of the odd Olympic Years current for the Number of the 
Olympic Years complete. 


EXAMPLE 1. In te 3d Tear of the 16:h Olyripiad, 
_— 7 


I5X 4=60 

Add 1 leſs than the Ne, of odd Olymp. Yrs. +2 
Complete Olvmpic Years 62 required. 

Or current 63, 


Z 2 EXAMPLE 


„ reer 


— 
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EXAMPLE 2, Ia tbe 1/7 Year F the 19 5th Olympiad current ? Ye Olympic Year, commencing in July, the Moon after the Summs 
— 1 Solſtice, has 2 Cycles, an ſrosring to taus ſucceſſtve Fears of the Julian Pe- 

rind, (each conmencing evith January) rbe former Cycle belon ing to the 
194 X 4=776 Years complete. || firſt, and the latter Cycle to the laſt, Half cf the ſame Olympic Fa. 
Ot current 777. 


40 (5 New, theſe Olympic Years, V, being given ſince the ra of the PROPOSITION VII. T- find the Number of Egyptian 


lympiads, ZE, 776 Years current before Chriſt, begau, arc reduced int: 1.1 . x , x 
JP, the preſent Date, before or ſince Chriſt, by the former Equations, as Years current, of Navonaſlar, anſwering to any Julian Fear 


have been ſhewn, in the I. and II. PROPOSITIONS, current, fince Chriſt, O. S.? 

And P, Vears current given before or ſince Chriſt, may be reduced | 
| into V, Olympic Years, from the Olympic Ara, beginning 796 Years RULE. Add 747, (the Date of the Julian Year current beſy;e 
current before Chriſt ; and then thoſe Olympic Years, V, may be reduced Chriſt, when the Na5onaſſar-Zfra began, on the 26th of February, 
into Olympiads, and ed Years — and current, by the Converſe being on the 1ſt Day of the Egyptian Month, Theth) to the preſent 
of the foregoing Rule for reducing Olympiads into Olympic Years, as Date, fince Chriſt ; and the Sum thereof will give you the Number 
follows, of Julian Years ſince that ra; (by Prop, II. and Equat, 1.) 


' RULE, For reducing Olympic Years complete into OLYMPIADS., | NOW, Say from which Sun: 2 (becauſe the 947th Year beſo 

Divide the Olympic Years complete by 4, and the Quctient will be Chriſt is the 2d Year after Biſſextil-) and divice the Remainder by 4, 
the Olympiads, complete; to which add 1, for the Olympiads cur- to diſcover the Number of Bi/-x/il:s happening ſince that Ara ; then 
rent: Then add 1 to the Remainder for the odd Olympic Tears cur- add the Number of Days expreſſed by the Quorient, (or 1 more if No. 


rent, thing remains) to the preceding Number of Fiſſextile Years, and the 
EXAMPLE z. 63 Olympic Years current, Reſult thereof will give the Egyptian Years required ; complete to the 
laſt Return of the ſame Montb- Day, on which the Ara began; when 

N complete. tHofe Years begin to be current, 


62(15+1=16 Olympiads current, 
4) SN * wp But the Plus Days, above a Year, or Years, of 365 Days, mutt be 
reckoned back frem the 25th of Febrvary, at Noon, to find the Month. 
2 4123 olyr pic Years current, day in the Julian Style, to which the Commencement of the Eęyttian Ye: 
| is now fallen back, This is eaſily performed by the Help of the Tall, 
| Otympiads are reduced into Olympic Years, V, and then into Years P. 129. 

of the Julian Period, P. by conſidering the Myra of Olympiads, E, : : 
beginning its Era in the 493$th Year of the Julian Period 5 coming] And, F the Number of the Egyptian Tear and Month-day there:f l. 
under PROPOSITION III. and Equation 2. required cr any Julian Month- day preceding, or following, that cn g. 
X the Ara of Nabonaſſar began, you muſt deduct, or add, the preced:r; 
EXAMPLE 4. To find the preſent Year, P, of the Julian Period, I er ſucceeding Number of Days thereof, reſpectively, from and to ti: 

4 ＋ 2 7 2 , . 8 
anſevering to the 2490th Year, V, current of the Olympic Ara, ZE, that before found Days which the A#ra's Commencement has fallen back, 


b-gun in the 393$1h Year current of the Julian Period 7 in this Zulian Account, and you will have the Number of the F71-11an 
| Y = 2450 Years and Days current, required, correſpondent to the Julian 1ſcrth- 
| By Prop. III, Eguats 2. E = 3938 %% and Yeargiven, 
| 6428 [ If Nothing remains, after the Julian Years, lifs 2, are divided 
| ba op 4, then 1 muſt be added to the Quotient, for the true Number of Billextiles 
— | 
| — | : 
, * 3 | EXAMPLE. To fixd the Number of Egyptian Years, Y th 
| Current Years of the Julian Period, required P == 6427 | tra of Nabonaar, , commencing Februar : 1 % . I gn 
CONTRARILY, P and beinę given, Y the Olympic Years are Julian current, before Chrift, anſocring ſe P, the freſent Date 7 July 16, 
thence found, and may be reduced to Olympiads and Years O:ympic, 1760, current Ace Chriſt, Julian, or O. S.? 7 . 
= 1760 
6 By PROP, II, Fquor, 1. & ns oy 
PROPOSITION VI. To find the Cycles of the Sun, Y = 2507 current, 
Moon, and Indiction, anſwering to the Olympiads ? . , 
RULE, Reduce the 9 to the Olympic Years, current, add R 4)2505;626 
thereto 17, 4, and 7, and divide by 28, 19, and 15, reſpectively, 0 
Jand the remaining Numbers will be thoſe of the reſpective Cycles, 1 Year Fgyptian , , = 36; 
required, ; — — 3 X 
| Days to be reckoned back fr, Feb, 26, the /Era's falling back, 26 x 
EXAMPLE. To fnd the reſpeStive Cycles to the 34 Tear of the 6234|| * V 4 
Olympiad, er 2491 Olympic Tears current. ? | From February 26, to Fuly 16, forward, , Days 140 | 
28)2508(8g « « « + 19)2495(131 — 3 
— — — — — — ö Years 2507 Julian, gol F. 
Cycle O. . 16 Cycle D.. 6 | Years + 2 Egyptian. 1 Egyptian Year — 365 4 
| —_— — P — —— — J | 
15)2493(166 For, 2491 ＋ 17 = 2508 || Years 2509 Egyptian, reqd, and 36 Days Days . « 36 1 
+ 4 = 2495 fince that Year's Commence- 1 
Indiftion . . 8 required. 7 = 2498 ment; being the 6th Day of the .þ = 
+ YAnſwering to the 171 5th Fulian Year current ſince Chriſt, Month Paophi, current, * 


* * 
= 
— manned 27 4 
2 E 
.4 
But 5 
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"+ 1 a 1 ERA BEFORE CHRIST. 
Tab, P. 12 to Fe ruary 2 + , in a com. 1. . 
But, (by e be airs be I 261 in both Yrs, | Julian Yrs comp, - Days. 


700 . . 255675 


| To be reckoned back in the preceding Year 205 — —3 + - 
355 | 2 . > . 730 
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er Vears 746 complete. 
rom the 25th of Feb. to the Years End 309 crete. | 


Correſponding with the gth of Fune, in the 
Year of Chrift 4760, on which the E- 
gyptian Year now begins 160 reckoning forward, 


From whence reckoning , . 140 Days mere forward, Before Chriſt, at the Beginning of the 
| — Fra of Naboraſſar , . $a 5 Days complete, 
[ | Oo ber 275 1760, Julian, 0. © «© 300, by Tab. P. 129. 
A Jon which, Fuly 16, in the iſt Egyptian Year of Nabonaſſar, now (> Mr, Ferguſon, in his Afircn:my, has given us Auguſt 29, O. S. 
is” 0 happens, by falling back, in the Julian Account, on which the firſt Day of the Egyptian Month Thoth happened, (and 


4 4 : which we have alſo obſerved) but be has not given us the Year of Chriſt, 
19 N. B. The Montb- day of any Julian Year, before Chrift, may be de- | or Year of the Julian Period, ner any Peint of Time, when this Event 


4 termined in the ſame Manner, on wvhich any Month-day of the ½ Egyp= | happened, which wwe Fave here + ſupplied below, 
a tian Year of Nabonaſſar happens ; only, inſtead of adding 747 to the Date | 
$44 as direted) fince Chriſt, you muſt now ſubtractf the Date before Chriſt] REMARK, The Beginning of the Ara of Alexander the Greot, | 
v2 + frem 748, to find the gw Tear current of the Nabonaſlar Æra; (by on Nowember 12, on the 324 Julian Year current, before Chriſt, was 
7 PROP. I. Equat. 1.) and then ſubdu&? 2 from the Remainder, wwhich || on the iſt Day of the Egyptian Month Theth ; as alſo was the Begin- 
1 Reſult muſt thin be divided by 4, te find the Number of Biſſextiles ; and ſo || ning of the famous Ara of Neb:naſſar, fo well known among the 
#$ proceeding to find the Egyptian Year current, and the Month-dey of the | ANTIENT ASTRONOMERS ; becauſe King PTOLEMY, and the 
it Julian Tear, on wwhich its Commencement falls back, as before, Reft, adjuſted all their Afronemical Computations, by the Years of that 
: ra, according to the Egyptian Style, ſo very fit for their Purpoſe, 
1 
'4 OTHERWISE. To find the Egyptian ar and Month- Likewiſe, the Beginning of the Ara of Martyrs, or of the Diocle- 
3 lay current of the Ara of Nabonaſlar, commencing February (c, ra, on Auguſt 29, in the 284th + Julian Year, current, ſince 
| 26, 747 Years current before Chriſt, anſwering to the Date . — _ on the 1ſt 1 = Egyptian PR 1 4 2 oy 
1.7 the Chrifiaz Eu, of July 16, O. S. 1960, carrext, or | p22 en ne ene us by Mr. aF, in his Afrenemy z though he 
1 if the , 10. 70, » has not given us the Julian Date, or Year, correſpondent, 
== [July 27, 1760, N. 8. | 
"i | e Thoſe 2vbo would reduce any Date, er Year of an Era, in the ju- 
I DATE SINCE CHRIST. | | lian Style, before or fince Chriſt, to the Year and Month-day of any 
4} | _ * (and the contrary) according to the Difference betꝛocen the 
1 N „„ a Julian and Egyptian Tears, muſt fellueu the foregoing Rules of the VII. 
| 7 Jul 5 K : 5 , , —_ rob | PROPOSITION. {and the Converſe thereof, Mutatis Motatiey | 
3 OO . . . . . 
: A Ts THUS have we completed THE WHOLE BUSINESS OF 
4 3 £ > F a : 1095 CHRONOLOGY, (as promiſed in former Pages) ſo far as relates to 
. 3 the calculative or moſt uſeful Fart; to which the Biftorical Part is only 
by Julian Years 1759 complete. wanting, to perfect the Subject, with which our Arenemy is ſo cloſely: 
| June, complete . , 181 connected, See Sir If, Newton's Chronology, 


In Zuly, Days complete . 1s 
Since Chriſt, to the preſent Julian Date . 642670 
Before Chriſt, at the ZEra of Nabonaſſar r 272785 


— —— —  —____ 
—_ 915455 Days 
complete, 
| ays. 
Egyftian Years 2000 , 7230000 — 
54563 
500 „12382500 — 
2955 
8 . . 2920 — 
Egyptian Years 2508 complete, and , . 35 1 E 
Theth, complete 30. — comp. 
—_ 55 
f aof bi 
Vi. in 2509 Egyptian Years n—_ on : Daz of 


P 40 pbi. Current. 
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COMMENT 
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I. DEFECT of ASTRONOMICAL TABLES, cnfirufcd from OBSERVATIONS. 


s & O gain, from Oſerwaticn, ſuch a complete Knowledge of the /urar Motions, as to be able from thence to 

frame Tables accurately enough to Y preſent the Moon's true Place, or Longitude, in every Point of her Orbit, 

during an entire Revolution of her Apageon and Node, through the Space of near 19 Years, ha: 

1. Such Tables in hitherto proved ineffectual Labour. For, though the /unar Tables framed, from Time to Time, 

Vain, from ſuch /ax and ſparing Obſervations, as the Aſtronomers of the /af? Century contented then 

ſelves with making, agree ſometimes, even in the Ofants and Quadratures, ſurprizingly with the 

Heavens, yet, in general, it has happened much otherwiſe. And they have been found to deviate, ſo widely, fron 

Us, for the Par, Obſervation, that no Uſe can be made of them for ebtaining the Longitude to the Degree of Rad- 

2. Unf - 0 * neſi neceſſary for the Purpoſe of Navigation : Not even the celebrated Tables of Dr. Hallij, inper- 
„ fectly founded on the Theory of the great Sir ISAAC NEWTON, 


II. DEFECT of TABLES ſupplied by OBSERVATIONS. 


YET this Defect, as this great Aſtronomer, Dr. Ha/lſ:y, obſerves is not the Fault of the Ait, but of the 
Art. ficer. For, by obſerving the Period of the lunar Inequalities, which is performed in cjg/t:er 
3. Regular Returns Years and eleven Days, or two Hundred and 7wwenty-three LUNATIONS, it is found that the 
of Inequalities, in Return of ECLIPSES, and other Phenomena of the Moon's Motion, are very regularly per. 
the lunar Periods, formed, That whatever Error is found in a former Period, the ſame is again repeated in a 
ſucceeding one, under the like Circumſtances, of the Diſtance of the Moon — the Sun, and 
of the Sun from the Moon's 4pogeon. 
But, then to gain a certain and dine Notion of all theſe Irregularities, which, from Obſervation, throughout this 
Number of Ob- Period, diſturb the lunar Motions, would not only exceed the Power of any one Perion, in the 
+ mort Duration of his Exiſtence, but would neceſlarily be the Work of Ages to perform; i 
requiring no fewer than 194400 Obſervations to complete the lunar Theory ; being = 369 X60%X 9; 
that is to every Minute in the Zodiac, for one Revolution of the Apegeon. 
Dr. Halley, 70 corrett the Computation from his Tables, has given an Abacus of the Error. 
objervved, throughout one Pericd, joined to a carred Series of Obſervations from whence they are deduced. 


III. Of TABLES consTRUCTED according 16 the THEORY. 


ON the other Hand, to deduce the Theory of the Moon, d priori, or to ſhew, from the Laws of Graz; anc 
Attrafion, the Manner in which the Motion of a Satellite, revolving round its Primary, is diſturbed by the SUN, 
the Quantity of that diſturbing Force, and its Proportion to the centripetal Force, by which it is retained ia iis %%, 


1 


ſervations required 
to make correct Ta- 
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greatly beyond what the human Underſtanding has before been thought equal to, was reſerved for Newton, Fo 


the admiring World, the true Cauſes of the Order and Harmony obſerved throughout our PLANETAR 
SYSTEM, 

« Diſcimus hinc tandem, qua cauſa argentea Phœbe 

& Paſſibus haud e&quis, graditur : cur ſubdita nulli 

% Hactenus aſtronomo, numerorum fræna recuſat : 


% Cur remeant nodi ; curque auges progrediuntur.“ 
Halleius in Newtonum. 


Every Engl ſeman who values his Country, and who is emulous of having its Reputation eminently 


univerſally known and underſtood upon a Subject, the molt uſeful of any in the Science of Newton';, 
Aſtronomy ; though the moſt perplexing and difficult to underſtand! I mean the true Theory of 
the lunar Motions, deduced from the Theory of Gravity by our great Mathematician ! 


IV. ACCOUNT of the SUBSEQUENT COMMENT. 
IN the Progreſi of the ſubſequent Comment, the COMMENTATOR has endeavoured to be 


| 


from thence the general Principles on which the ſeveral Theorems are eſtabliſhed, and from whence Maon' Theory, 
the different Problems are deduced, without entering into the fuxionary Method in their Solution: 


have gone further, had been, at once, to copy all that our Author has wrote upon this 


anſwer the Purpoſe for which it is given the Public. It is intended as a Foundation for better bles. 
Juner Tables than yet have been publiſhed; ſuch as may properly be called TABULZ wer? 


Moon's Fariation, according to her Anomaly, may be admitted as additional alſo; which cannot Afo:n's 7 heory, 
entirely be ſo eſteemed, as our Author himſelf points it out to the Conſideration of future Aftro- 
nomers. 


| 


8. E. 


— 


-bit, with the Nature and Quantity of the Errors thence ariſing, both in Longitude and Latitude, is an Attempt, 
which neither the Mathematicians of remote Ages, or thoſe of more modern Date, ſince the Revival of Learning in 
the Weſt, have made the Object of their Studies and Inquiries, This wonderful Exertion of the Powers of the Mind 


raiſed in the Opinion of other Nations, for the Progreſs made in every Branch of Literature, and of 1. Diſcovery and 
Phil-/aphy in particular, muſt wererate the Name of N-autor, for eitabliſhing that Reputation on the Honour gf the Moon's 
moſt ſolid Foundation. And there are few who will blame this Attempt of making him more Theory, Sir Iſaac 


clear as well as conciſe: cloſely following Sir {aac Nexwton's Arguments, He has traced out 2. Principles of the 


giving only, in your: the Re/ult of the Computations, as they are derived from the Principles of Motion. To 
Subject, who reaſons too c, for his Reaſoning to be abridged, and too c/carly for giving 3. De/ien of the 
the Sen'e of his Subject in fewer or fitter Words, What is here attempted, will, I hope, Comment and Ta- 


NEW TONIANZ. And theſe Tables deviate only in very minute Particulars from the Theory, as 4. Three Equations 
Sir Jaac left it; having but three f additional Equations; except the Equation which correcis the only added to the 


Tim it was deſtined to raiſe the Eng/i/ Reputation in the ca/efial Sciences above that of other Nations, and to teach 


| 


| ö 


- 


| 


+ Theſe three additional Equations are reduced to One, 


transferred to the Moon's Anomaly, er, indeed, is but a Part of the whole 


Supplemental of the Firſt, f Fer the VI and VII, are enly different Parts ef tie ſame Equati:n, and the latter Part 
Phiemental of irſt, Ard the IX, er Evection- E wation, tis no other then the py 3 A 1 b {hs Eccentricity, 
central Equation, accordirg te Newton ; the Mean Central being the other 


, 


AN 


4 


358 The ROYAL ASTRONOMER 


—_ * — 


reer WE. "of 


* 
5 — - ++ © 2a a — 4” — — 
„ ——_ — — — — 


AN 


Explanatory Comment 
MO ON's THEORY. 


According to which PRINCIPLES, the Aſtronomical TABLES 
at the BEGINNING of Taxis WORK (preceding the SUPPLE- 
MENTAL TABLES) are consTRUCTED. 


I. Of the MOON's MOTION, 


N eſtabliſhing the Theory of the Moon, from the Laws of centripetal Forces, as laid down in the firſt Bock of the Prin. 
cipia, our Author firſt coaſiders the Moon as revolving round the Earth, in the ſame Manner as the Earth, or any 


a ther of the primary Planets . red 
1. Meon deſeribes other o primary Planets, revolves round the Sun; and from the Phænomena, or obſerved 


Areas round the Earth 
nearly proportionable to 
1 He Ti MEI, 


2. Law of the Moon's 
Motion, and of her 
centripetal Force, 


Motion, or Diſtance of the Moon, demonſtrates, that the Moon, in revolving round the Earth, 
1 that eſtabliſhed Law of Motion, in deſcribing Areas proporticnable to the Times, no 
eſs than the primary Planets in their reſpective Revolutions round the Sun: neglecting kow- 
ever thoſe inconſiderable Errors which ariſe from the Action of the Sun upon the Moor 
in her Orbit, 

Our Author next obſerves, that the Force, by which the Moon is retained in her Orbit. 
tends towards the Earth, agreeable to the Law of centripetal Forces. (B. I.) And alſo, that 
the Force is, reciprocally, as the Squares of the Diſtance fiom the Earth's Center; as is the mer: 
evident from the very ſlow Motion of the Moon's Aiden, amounting but to 3e 3/ at a meat 


Rate in one Revolution of the Moon. 

He further demonſirates, that the Moon gravitates towards the Earth, and by that Force of Gravity is continual); 
drawn off from a re&ilinear Motion, and thereby retained in her Orbit. This Property of the Moon's Motion 1s 
partly to be deduced from the foregoing Propefition; but more extenſively from the following Theorem, which ſhews. 
that the Force, by which ſhe is retained in her Orbit, is no other than that which we call Gravity, and by which al 
Bodies are made to deſcend towards the Earth. 

The correct mean Diſtance of the Moon from the Earth, according to Obſervation, is 60 f of the Earth's Sent 

diameters. Let us, ſays our Author, aſſume the mean Diſtance of 60 Semidiameters in the Ha- 


3. Moons Diſtance gies; and ſuppoſe one Revolution of the Moon, in reſpeR of the fixed Stars, to be completed 
rom the Earth, and in 27% 7" 43), as Aſtronomers have determined; and the Circumference of the Earth to be equal 
her Gravitation, to 123249600 Paris Feet, as the French have found by Menſuration. And, now, if we 
imagine the Moon, deprived of all revolving Motion, to be let go, ſo as to deſcend towards 

the Earth, with the /mpu/e of all that Force, by which ſhe is retained in her Orbit, ſhe will, in the Space of one 
Minute of Time, deſcribe, in her Fall, 153 Paris Feet. For, the wer/ed Sine of chat Arc which the Moon, in the 
Space of one Minute of Time, would, by its mean progreſſive Motion, deſcribe, at the Diſtance of bo Semi. 
{diameters of the Earth, is accurately 1g Feet, 1 Inch, and 1 Line g. Wherefore, ſince that Force, in approaching the 
Lacth, increaſes iz the reciprocal duplicate Proportion of the Diſtance, and upon that Account, at the Surface of the 
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Earth, 
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Earth, is 60 x 60 Times greater than at the Moon; a Boah, in our Regions, fal'ing with that Force, ought, in the 
Space of one Minute of Time, to deſcribe 60 X 60 X 15 Paris Feet; and in the Space of 

one Second of Time 15 Paris Feet: And, with this very Force, we actually find Bodies, 4. Deſcent of Bodies 
here upon Earth, do really deſcend. For, a Pendulum, oſcillating Seconds, in the Latitude of near the Earth's Sur- 
| Bards, will be 3 Paris Feet and 8; Lines in Length, as Huygens has obſerved: And the Space face, applied 10 the 
which a heavy Body deſcribes, by falling, in one Second of J ime, is to Half the Length of the Noon' Gravity. 
Pendulum, in the duplicate Ratio of the Circamference 10 the Diameter of a Circle, and is there- 

fore 15 Feet, 1 Inch, and 1 Line 5. And, therefore, the Force, by which the Moon is retained in her Orbit, becomes, 
at the very Surface of the Earth, equal to the Force of Gravity, which we oofcrve in heavy Bodies there. And 
nence the Force, by which the Moon is retained in her Orbit, is that very ſame Force which we call Gravity, and no 
other. For, were Gravity another Force, different from that, then Bodies would deſcend to Gris I 
the Earth with the joint Inpulſe of both Forces, and deſcend with double Velocity, and in Bad j 5 'y of a 
one Second of Time deſcribed 30 5 Paris Feet, altogether againſt E xperience. : (08 proved, 
| OUR AUTHOR thus demonſtrating, that the Moon is retained in her Orbit by Gravity; 


7. and all their Secondaries, in their reſpective Orbits; he refers us, next of all, to and Inequalities deri- 
thoſe Principles already laid down, from the Theory of Gravity, in the fr ft Bok, as the Foun. wed, 

dation on which the lunar Theory is built. Ard obſerves, that all the Motions of the Mon, 

her Apogee, and Nodes, are to be derived from thence, as well as the Inequalities of thoſe Motions from the Action 
of the Sun upon the Earth, the Primary, as well as on the Moon, the Secondary Planet, | 
The ſeveral Inequalities of the Moon, from a mean Motion, ſhall be conſidered, when we have attended to that 
{ Propo/iticn, (B. III. 25.) which afligns the Quantity of the /2/ar Force on the Moon, by which her Motion round the 
Earth is acceltrated or retard:d, For, having the Quantity of that d/Farbing Ferce, and the Proportion it bears to that 


ment of the Computation with Obſervation, 


II. To FIND he FORCES with which the SUN diflurbs the MOTION of the MOON. 


Moon's Orbit: In SP continued take SK, equal to ST, and let SL be to SK, in the du/icate Ratio of SK to SP; draw 
LM parallel toPT; and if SK or ST repre- C L 

ſent the acceleratiae Force or Gravity of the Earth P 
towards the Sun (for on Account of the Smallneſi of n 
the Angle PST theſe Lines may be ęſteemed equal 13 8 
cach other) then SL will repreſent the acce/erative 
Force of the Moon towards the Sun, when at P. 
But, that Force is compounded of the Parts SM, 
and LM; of which the Force LM, and that 
Part of SM, repreſented by T'M, diſturb the . 


Motion of the Moon. For, as the Earth and Myon are revolved about their common Center 1. Selation of the 
of Gravity, the Motion of the Earth will be alſo diſturbed by the like Forces, But we may Problem. 

conſider the Sums of both the Forces and Motions, as in the Moon, and repreſent the Sam of the 

Forces by the Lines 'TM and LM. The Force LM in its mean Quantity, is to the centripetal Force, by which the 
Moon is retained in its Orbit, revolving round the Earth, ſuppoſed at Reſt, at the Diſtance 

PT, in the duplicate Proportion of the periodical Time of the Moon about the Barth, to the eriodical 4 Solar Force " 
Time of the Earth about the Sun, that is, in the duplicate Proportion of 254 43/ to 3654 69 gf: N ee retains the 
or as Lg to 178725, or as 1 to 17853. But, the mean Force LM, is to the Force of Gra- Mam in ber Orbit, 
vity on the Surface of our Earth, (afluming the Moon's mean Diſtance to be 60Z Semi- 2 — 


diameters of the Earth) as 1 x 60 to 60 XK 6 ; 
of TM, LM, TM, is allo given, 2 X 60 x GO X 178725, or as 1 to 6380926; whence, the Proportion 
For, by Prep. IV. B. 3. If both the Earth and Moon avere revolved about their common Center of Gravity, the 
ep of bu from the other would be nearly 607 mean Semidiameters of the Earth ; and the Force 5 55 = roms 
1 1 be 2 * 42 25 7 2 at the Diſtance, PT, of 60k Semidiameters of the Earth, is to the 
f Graviy url gas, Inſtr wry if _ 5 at 60 Semidiameters, as 1 X 60% to 60; and this Force. is to the Force 
| e Proportion of the. /o/ar Force to that which retains the Moon in her Orbit bei 1 

Ine kroportion ce to that \ eing thus given, the next Thing, to 
— 1 2 is the Manner in which this ſolar Force affects the Moon's Motion, * that Change it 4 4 — the 

orm of the lunar Orbit; which are included in the following Prepoſitions and Theorems of this Third Book. 


—_ 


- Eee ͤ bs 


III. 


— 


and, by 4ralcgy of Reaſoning, explaining likewiſe to us, that the ſame Sort of Force retains the 6. Moon's Motions | 


Cy EC 


by which it is retained in its Orbit, we ſhall know better ne to compute the lunar Inequalities, and to find the Agree-}. 


IN the annexed Figure (ſee Prop. 25. B. III.) let S repreſent the Sun; T, the Earth ; P, the Moon; A, C, B, D, the] 
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lat the Conjunction and Oppoſition ; for the iter Bodies move the 4% they defleft from a flrait Line. Aud, be- 


his fundamental Principle, by which he ſolves this Problem, that the Curvature of the Orbit, deſcribed by a Body. 
{attracted in Lines perpendicular to it, is as the Force of Attraction, diredſy, and the Square of the Velocity, inverſely. 


— — 


III. To determine the SOLAR FORCE producing the CHANGES and INEQUALITIES is the LUNAR 
ORBIT. 


SIR Jaac Newton has demonſtrated (Prop. XXVI. B. 4.) that the Areas, which in equal 
Times are deſcribed by the Moon, in the Syzigies and Quadratures, are to each other, re/pefive- 
ly, as 11965 to 11865, ſuppoſing the Earth quieſcent, and the Moon performing one Revolution 
in 274 7b 437, But the Synodical Month conſiſts of 294 12 44/, therefore, the Increments of 
the Motion muſt be enlarged in the ſame Proportion; and the Moment of the Area in the Syz;- 
gie will be to the Moment of the Area in the Quadrature, as 11073 to 10973. 

But, to underſtand more fully thoſe Principles on which theſe Propoſitions are eſtabliſhed, we muſt go back to the 
FIRST BOOK of the PRINCIPIA, where, in the ſecond Corellary of the 66/bh PROPOSI- 
TION, Sir ISAAC NEWTON deduces, that in a SYSTEM of THREE BODIES, T, P, S, 2. Properties of Mo- 
(ſee Fig. I.) If the accelerative Attractions of any two of them, towards a Third, be to each tion, in a Syſtem of 3 
other reciprocally, as the Squares of the Diſtances, the Body P, revolving round T, will deſcribe its Bodies, explained, 
Arca (wifter near the Conjunctian A, and the Oppoſition B, than it will in the Quadrature C, or D. 

For, every Force, with which the Body P, is ated on, and not the Body T, and which does not act in the Direction 
of the Line PT, does either accelerate, or retard the Deſcription of the Area, according as it is directed in Crnſequen- 
tia, or Antecedentia : ſuch is the Force TM. This Force, in the Paſſage of the Bedy P, from CtoA, is directed in 
Conſequentia of its Motion, and therefore accelerates it; then as far as D, in Antecedentia, retards it; then in Conje- 
quentia, as far as B, the Motion is again accelerated. And, /a/tly, from B to C, in Autecedentia, is again retarded. 
Therefore, ceteris paribus, the Planet P muſt move favifter in the Conjunctions than in the Quadratures, 

Hence alſo the Orbit of the Body P, (Cor. 4. Prop. ſame) ceteris paribus, is more curved at the Quadratures than 


1. A Deviation From 
equal Areas deſcribed 
in equal Times, by the 
Meon, 


ſides, the Force K L, or T M, is contrary, at the Cogjunctions, to the Force with which the Body T attraQs the Body 
p; and therefore diminiſhes ht Force: But the Body P will be leſs defleed from its recbilincar Courſe the leſs it is 
impelled towards the Body T. 

Hence, laſily, (/e Cor. 5) ceteris paribus, ſuppoſing the Orbit to be circular, the Dody P recedes farther from the 
Body T, in the Quadratures than in the Conjunctions: For, if the Orbit is eccentric, its Eccentricity will be grata 
(fee Cor. q) when the Ap/ides are in the Syzigies ; and then the Body P, at the higher Jp/75, may go farther from the 
Body T, placed in or near the /axver Fecus, than at the Quadratures. 

That the Decreaſe of the centripetal Force, at the Conjunctions, ſhould be the Cauſe of the 
Body P, coming nearer to the Earth; and the Iacreaſe, of the ſame Force, at the Quadratures 
the Cauſe of the Body P receding then fartheſt from it, Dr. Rutherford oblerves, appears to be 
a Paradox; and to which he gives the fo/lowing Sclution, | 
When the Moon, or Body P. is at A, the ablatitious Force is greateſt of all; and the Moon, or Body P, is // 
impelled towards the Earth, than the Force of Gravity would impell it, and, conſequently, it 
will run farther from the Earth than if the cent, ipetal Force of the Earth, only, acted upon it, 
and therefore when it has reached the Quadrature I, will be at a greater Diſtance, When, on 
the other Hand, zt has arrived there, the centrifetal Force is ir.creaſed by the addititious Force, expreſſed by LM, or 
PT. By this Cauſe, the Courſe of the Body P, is more i»carvated towards the Earth; and when it is arrived at B. 
approaches nearer to it, than if the ſelar Force had not diſturbed its Motion. | 


IV. To determine the RATIO of the DIAMETERS of te MOON's ORBIT avithout ECCENTRICITY. 


N 


3. An aſtronomical 


Paradax. 


4. Solution of the 
Paradox. 


' THE Curvature of the Moon's Orbit, or the Proportion of the Diameter AB to CD, is deduced from the 28% 
Prop. of the 3d Book of the Principia, wherein Sir aac conſiders the Orbit without Eccentricity ; and lays down, 4. 


And eſtimates the Curvature of Lines compared with one another, according to the evanc/cent Proportion of the Sue 
or Tangents of their Augles of Contad to equal Radii, ſuppoſing theſe Radii to be infinitely diminiſhed. 

The Attrafion of the Moon towards the Earth in the Syzigies, 3s the Exceſs of its Gravity towards the Earth, above 
the /elar Force, 2. PK, by which the Moon gravitates more ( 5 nds the Sun than the Earth; and, in the Qa ,ẽ 
the Attraction of the Moon, towards the Earth, is the Sum of the Gravity of the Moon towards 

the Earth, or of PT and of the ſelar Force KT. In the former Caſe, the Exceſs of the Gravity 1. Solution of thi 
will be 178725 — 2000 == 176725 ; in the latter, the Sum of the Gravities will be 178725 + Problem. 


AT+FCT 


1000 = to 179725, For, putting N to 17825, equal to the accelerative Gravity of the Moon toward: 


2 


— Ons 


the 
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Iihe Fart an Force ML in the Quadratures = to PT, or TK = 1000, and the mean Force, IM, in 
P to 3000; from which, taking the mean Force ML, there remains 2000 the Force by which 
- 3 is drawn from the Earth, and which before was called 2. PK. Now, the Velocity to the Moon in Syxi gie, 
A and B, is to the Velocity in the Quadratures C and D, as CT to AT. And the Moment of the Area deſcribed by 

e Moon in the Syzigier, to that deſcribed in the Quadratures, as 11073 CT, to 10973 AT, 2. Ratio of thell 
Taking this Ratio twice, inverſely, and the former once, directly, and the Curvature of the | 


— 


1 Diameters of the lunar 

"j it 1 iet will be to that in Quadrature, as 2151969 AT x CT x N — 24081 AT3 en | 

2 yo" * Ar x 0 TxN+1 S. CT. N Our Author, proceeding, finds, by a 6:quadratic r eee — 
4 3 the Ratio of the Sorte Diameter CD, of the lunar Orbit, to be to the /ovge/? AB, *. 6 0 r 
p excluſive of Eccentricity, as 99281 to 100719, being the Ratio of the Moon's Diſtance in Mow 4 A * 
g Syxzigies, to her Diſtance in 2uadrature ; that is, in round Numbers, as 69 to 70. | 4 [ 
I Mr. Machin, in his Treatiſe on the Law of the Moon's Motion, ſubjoined to the Engliſh Tran- en ding 
. Machin, 


«x we the _—_ makes the Proportion of the ſhorter to the longer Axis of the Moon's Or- Fg FA | 
it to be as 59 to 60. : 3 | 
But this Ratio, as he obſerves, is ſomewhat larger than the 8 given by . — 
though not ſo large as that given from Obſervation by Dr. Halley, which is that of 444 to „ Dr. Halley. | 
2, 89 to 91. i 
4573. The Tranſverſe to the conjugate Diameter of the elliptic Epicycle (ſo called) of Machin is as 2 to 1 ; whoſe Cen- | 
ter he ſuppoſes is carried to the Le round a circular Orbit, while the Track of the Moon's elliptic Orbit is carried 
round, in the Epicycle's Periphery, to the Right; deſcribing equal Areas in equal Times, about the Center thereof; f 
with the Epicycle's Tranſverſe Diameter always parallel to the Line of the Moon's Conjundtion and Oppoſition, The Moon 
is always at the remoter End of the ſhorter Axis of the elliptic Epicycle when in the 2uarters; and at the near End] 
(from the Center of the Moon's Orbit) at Nez and Full. See the Figure and Explanation farther on. | 


1 Mr. MACHIN gives theſe follauing SHORT and READY RULES for deducing theſe PROPORTIONS, 


9 Let L be the periodical Time of the Moon; 8, the Period of the Sun from the fixed Stars; M, 
. the Hnodical Revolution of the Moon from the Earth; D, the Difference of the Periods of the 5. Machin' Rule; 
| ML for determining the 


Sun and Moon. Then the Difference of the twoAxes will be to their Sum, as 3 Lx 


to 4 DD ame. 


2 | 
— SS, by the Principles of Sir //aac Newton; but 3LL to 2 88— LL, according to Machir's Principles : Whence 
SS—2LL toSS+LL, is his Proportion of the 4% to the greater Axis of the Moon's Orbit. | 
From the foregoing Data, the Diameters of the Moon's O. bit, and the Inequality of the Moments of the Area, which | 
the Moon, by a Radius drawn to the Earth, deſcribes, our great Mathematician next deduces that Inequality called 


V. The MOON“ FIRST EQUATION F VARIATION « REFLECTION, | 


IT was firſt diſcovered by Tycho Brahe; but its true Cauſe never aſſigned, till our Author undertook to ſettle i 
from the Principles of Gravity. 

If the Moon (as has been ſuppoſed) actually revolved in an Ellip/is, round the Earth, quiz/eent, placed in its Center, 
whoſe Diameters being as 69 to 70, and the Areas, by Radii drawn from the Earth's Cen- 

ter, were all proportionable to the Time of Deſcription, then the Tangent of any Angle of its 1. Method of de- 
Motion, in that Orbit, would be to the Tangent of its mean Motion from the Quadrature, as ermining the Quan- 
69 to 70. But, as our AUTHOR oblerves, the 2 of the Areas from the Quadrature to tity thereof. 

the Conjunction, or Oppoſition, is accelerated, and ought to be in ſach Proportion, that the Moment of the Area 

inSyzigies, may be to the Moment of the Area in Quadrature, as 1107 3 7 10973. Which is readily brought to Computation, by 
diminiſhing the Tangent of this Angle from the Quadrature, ia the ſubduplicate Proportion of 10973 to 1107 3, that is, in 
the Ratio of 68,6877 to 69. Hence, the Angle of the true Motion, from the Quadratures, will be, in the Oar, (when the 
Angle of mean Motion is 455) = 44* 27/ 28"; the Difference between which, and the Angle of mean Motion, 459, gives, 
for the MEAN VARIATION, at a Maximum, 32/ 32”, But this is, as I ſaid, ſuppoſing the Earth guie/cert. But as 
lhe Earth moves, and the Sun thereby is, apparently, carried in Conſequentia, through the Ecliptic, the Moon, before it 
overtakes the Sun, deſcribes an Angle greater than a Right-Angle, in its Progreſs from the G 9 
Quadrature; and That, in Proportion of the periodical to the Hynodical Revolution of the Moon, . 2 r 
2707" 43" to 29" 12" 44", Whence, it comes to paſs, that all the Angles about the Center ©” Y- ” ervatien &e- | 
of Motion are dilated in that Ratio, and the GREATEST VARIATION, which, in the for- ned according to 
mer Suppoſition, amounts but to 32/ 32”, becomes 45/ 100. Sir Iſaac Newton. 
According to Mr. Machin's Principle, before laid down, the Diameters of the elliptic Orbit 
being to each other as 59 to 60, the VARIATION-EQUATION, at a Maximum, would be 3. Accordiag to Mr. 
but 28' 53", which increaſed in the duplicate Ratio of the periodical to the Hnodical Revolution, or Machin. 

in the Square of 27%7" 4.3" to'2g% 12 44/, gives for the GREATEST VARIATION but 33/ 45". | 


— — 


1 Pg “* Bot. for 1,000 r. 1000 L. 9 fr. Bot. for 178725, r. 178,725. L. 5 fr. Bot, fame P. alſo, for, at the 


P. 360, I.. 5 fr. Bot, for, more towards the Sun than th 
* 35 * ah KT, ada tory an the Earth, r. more or leſi than the Earth towards the Sun, 


and r. by which the Moon is alſo attracted towards the Earth, 
Aaa If 
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| 4. According to Dr. If Dr. Halley's Ratio, from Obſervation, of the ſhorter to the longer Axis, be taken as 89 
| Halley. to 91, it will give the VARIATION at a Maximum, 38! 12“. 
Mr. Mayer, the Author of the Gottingen Tables, aſſerts, that the VARIATION, at a Maxi- 
5. According to Mr. mum, is equal to the Half- Angle of EVECTION-EQUATION ; that is, to 40/ 20. But he 
Mayer. gives no Demonſtration of this; and it appears, by the Conſtruction of his Tables, that the Car- 
| | redion of Evection, according to Anomaly, and the Correction of Anomaly itſelf, according to 
the variable Eccentricity, are, by him, both flung into his Variation-Equation, to raiſe it to that Quantity. 
This Method of his is well adapted for the Ea/e of Computation, but not to be admitted as Theory againſt the Principles 
of Newton, founded on the trueſt Geometry; which limits the Quantity, as above, to 35) 10“. 
; By examining into {his Queſtion, and proving, for my own Satisfaction, the Truth of theſe 
6. Variation pro- Computations, I have been led to enquire what certain Proportion, the greateſt mean VARIA. 
portional to the Semi- TION, 32/ 327 (the Earth guze/cent) as Sir [/aac has given it, bears to the Semi- Angle of EV EC- 
Angle of Eveftion. TION-EQUATION, at a Maximum, and have found it to be in the duplicate Ratio of the fynodical 
| Rewolution of the Moon from the Sun, to the ſynodical Reveluti:n of the Moon from her Apogee. And | 
7. Proportional to I farther found, that the Tangent of the Angle of Variation is to the Tangent of the Angle 


_— 


459, of 45%, inthe Ratio of 69 to 70, and the Sub-duplicat: of 10973 to 11073, conjunttly ; ſo likewiſe 
the Langent of the Arg. of EVECTION is to the Tangent of the Angle of 45%, in the former . 
Ratio of 69 to 70, and the ſimple Ratio of 10973 to 11073, conjundly. Which Arg. of Evection Z 44 19/ 4o” 40%, * 


being ſubducted from the Angle of 459, leaves the Semi-Angle of Evedrtion- Equation 400 197 20%, nearly as before. 
It is well worth obſerving, that as there is a giver Difference, or Ratio, between the Angle 
8. 4 Remark. of Evoition-Equation and Variation, both being at a Maximum, ſo the Sum of theſe Equations 
ſhould be, when taken together, equal to the correct! Quantity of Equation of the Earth, Os bit, 

at a Maximum, 10 55! 500. 

For the Exvection-Eguation, 1 20! 400 + Variation, 35! 100, is equal to 1® 55/7 50%, the above Equation. So that 
the Force by which the Curvature of the Moon's Orbit i changed, and becomes more ur leſi eccentric than in its mean & tate, and 
alſo by which the Areas deſcribed are rendered unequal to ong another, generates an Equation of the Moon's Longitude propor- 
tionable 7 that generated, in the Sun's Longitude, by the Eccentricity of the Earth's Orbit. 

OUR AUTHOR has here given the mean Quantity of the Yariation only, neglecting, as he ſays, the Difference 
which may ariſe from the Curvature of the Orbit, or the ſtronger Action of the Sux upon the Moon, <uhen horned and 

new, than when full and gibbous, In other Situations of the Earth, that is, when the Earth 

g9.Variationgreate/ is near the Aphelion or Peribelion, the GREATEST VARIATION is compounded of the 

at the mean Diſtance duplicate Proportion of the Time of the ſynodical Revolution, direfly, and the triplicate Proto lion 

of Moon from the of the Diſtance of the Earth from the Sun inverſely : and therefore, according to theſe Proportions 
Earth. in the Ashelion, the GREATEST VARIATION is 33/7 147: in the Peribelion, 37711. 

In theſe Cam putat am, our Author has neglected to take into Conſidetatior the Change which 

the variable Eccentricity of the Moon's Orbit muſt make in the VARIAT!ON-EQUATION : 

10. Variation chan- leaving it for future Mi ronomers to determine the Quantity thereof frem Obſervation : For, by the 
geable at other Diſt- Moons being more or leſi removed from the Earth, in ber O#ants, by the variable Eccentricity 
ances. of her Orbit, the Variation Equation will become more or I; the Ratio between the centripetal 

and the diſturbing Force being leſs or greater in the ont Caſe than the other. OBSERVATION 

ſhews that this Conſideration is not wholly to be neglected. For, Tables formed from theſe Principles are found to err 

moſt where this Correction of the Fariation, according to the Moon's Ancmaiy, is greateſt; that is, when the Moon is in 
OXants, and near one of her Apes. 

a | It wwere nich to be wiſhed, that Sir 1/aac had not contented himſelf to paſs this by, as a 

11. A Remark, Remark, for others to improve on; but had deduced the Quantity directly from the I heor) 

of Gravity, However, this Equation of the Moon's mean Variation, according as the is at a 
greater or leſs Diſtance from the Earth, may be obtained by the following Ru/e. 
Ihe centripetal Force in the 2uadratures, is to the accelerating Force in the Syzyg7es, as the Sum of the greateſt and) 
leaſt centriperal Forces, to 3 "Times their Difference, 

Again, the accelerating Force, when the Moon is at a mean Diſtance from the Earth, is to the Difference of the 
oreateſt and leaſt accelerating Force, when the Moon is in the Ap/des of her Orbit, as the Radius is to the Sine 
If Half the mean elliptic Equation at a Maximum, or to the mean Eccentricity (Radius being 1) and the Subduplicate 
of the periodical to the Hunedical Revolution of the Moon from the Sun conjunctly. 

Therefore, on the Principles of Machin's Equant, as the Sum of the greateſt and leaſt centripetal Forces, is to the 
Difference of the accelerating Forces at each Ahſis, ſo is the Radius to the Sine of this other greateſt Equation = 
i! 394, viz. As 357,50 : „171: Radius: S. 1739“. 


_ 


| 
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VI. Of the MOON“ SECOND EQUATION of VARIATION. 


BUT there is ſtill a farther Change in the lunar Orbit, ariſing from the ſtronger Action of the Sun upon the Moon, 
when new and falcated, than when full and gibbous, from whence ariſes another Equation, which Sir Jaac calls | 
the ſecond Variation. ; ; CY 

The centripetal Force in Oppoſition being to the ſame in ConjunQtion as 180 to 178 nearly, the Moon recedes ſome- 
what farther from the Earth, and moves ſomewhat ſlower in the Conjunction than in the Oppoſition. This Force ge- 
nerates a new Equation of mean Motion, which adds to it from Full to the Neo Moon, and /ubrra4s from New to the 
Full Moon. And the Sine of this Equation is to Radius as ,2 to 357. Mr. Vhiſton, tor explaining this Equation, erro. 
neouſly diſtinguiſhes between an arithmetical Point of true, and geometrical Point of mean, Motion; by which he ca- 
deavours to give the Laws of this Equation; but as this Diſtinction of his two Points is without ſenſible Difference, 
his Reaſoning is inconcluſive. Sir //aac Newton gives the Maximum of this Equation at 2/, as it is retained in the Ta- 
bles. But by the foregoing Analogy it comes out no more than 1/ 56#, | 

But then this /econd Equation of Variation has been obſerved, Sir ac ſays, to be liable to Change. 
For, when the Sun is in Conjun4ton with the Apogeon of the Moon, it is, according to our Author, 1. Change of the 
about 1* greater, and as much leſs, when in Oppoſition ; on Account at.rhe variable Eccentricity 24 Variation, 
of the /unar Orbit: The ſolar Force being greater in one Situation and ei in the other, 

1 Dr. Gregory, who firſt publiſhed this amen Theory to the World, gives us a very perplexed and confuſed Account 
d 2 of this Equation; nor had Sir 1/aac Newton himſelf Obſervations ſufficient ro ſpeak of this Change with Certainty. 
In his Fir! Edition of the Principia, he ſays, that the changeable Quantity is to be determined 
by the Situations of the Apogeons of the Sun and Moon; and is greateſt when they are in Con- 2. Controverſies a- 
junction, and leaſt when in Oppoſition : It is /-af? alio when in Quadrature with each other, bout the 2d Fariation. 
and greatiſt alio when the Moon's Apogeon is in Conjunction with the Sun; but whether leſs 
in Oppoſition to the Sun, Dr. Gregory, Leadbetter, and others, tell us, that our Author could not determine, er 
Want of Objerwvations. But this ſuppoled Change, in this Equation, is not from the mutual Situation of the Ap/ides, 
or of the Sun, in Regard to the higher or lower As of the Moon's Orbit; but of the Moon in reſpect to her Diſtance 
from the Earth; and is, in Truth, not an Increaſe or Decreaſe of this ſecond Variation, but of the firſt only; and 
from the Priaciples deduced, in the foregoing Paragraph, to which the Reader is referred back. 


VII. Of te MOTION F the MOON's APOGFE, or APSI DES. 
FROM the 7th ard 8th Corollary of the 66th Propoſition of the 1} Bot. Oar Author derives the Motion of the 
Moon's Apogeon. The Hegualities of which Motion are, as he obſerves, very great, and generate the principal Equa-| 
tion of the Ajogee. 
From what follows, it will appear evident, that the Line of the 4p/ides muſt have, on the whole, a progrefiive Motion: 
but very irregular. For, when the Ae 4pecgee is in Conjunction and Oppoſition with the Sun, the Apogee goes for- 
ward at the greareſ Rate; but, when in Quadrature with the Sun, it even goes backward. Por, | 


_ 


in the Quadrature, the Force by which the Body P, (/ee Fig. J.) is urged to the Body T, the I. Irregular Mo- i 
| Force MT, then vaniſhing, is compounded of the Force ML, and the centripetal Force with fan of the Apfides 4 
which the Body T attraQts the Body P. The jirft Force, ML, is increaſ:d, nearly, as FT. explained, 36 


The other decreaſes in a duplicate Proportion of that Diitance. Therefore the Sum of theſe 
two Forces decreaſe in a leſs Proportion than the duplicate. Whenc2 the Liae of the Af, (by the 1. Cirall. of the 
45th Prop. of the 1/ Book) will recede. Inthe Conjunction and Oppoſition, the centripetal Force is as the Difference 
of the Force KL, and PT; which, becauſe KL, is nearly increaſed as the Diſtance P I, decreaſes in wore than a duplicate 
Ratio of that Diftance; and therefore cauſes (Cor. 1. Prop. 45, B. I.) the Apſides to go forward. But, ſince the Force 
KL, in the Syzigies, is nearly twice the Foce: LM, in the Quadratures, the Exce will be on the Side of the Force | * 
KL ; and, by Conſequence, the Line of the Atſides will, on the waole, be carried torward. | 
Sir //aac Newton does not determine the Quantity of this progreſſive Motion of the Moor's fu, from the Theory 
of Gravity, the Solution: he gives of the PROBLEM, TC find the MOTION f the API DES (tee Prep. 45. : 
Probl. 31. B. 1.) in OTS zearly CIRCULAR,” accounts, when applied to the Moon's Orbit, but for Half 1 
the Quantity of the progreiſive Motion of the Apis in one Lunation, viz. 19 31! 28”, nor has Mr. Maclin ſucceeded | 
better. He tried what it would do, corfidering th Cauſe of this Motion as ariſing from the Variation of the Mocu's Gravity | 
to the Earth, as it revolves in the elliptic Epicycle, aforementioned, for aſcertaining its true e, the Difference ö 
of the Force; being, in that Cafe, double the former; but it gave not the Quantity of Motion with that Exadng/s as 4 
was requiſite : Nor was there any Methzd,” he thought, upon commonly received Principles, ſufficient for this Purpoſe, 
Neveitheleſ*, this Problem has lately been very ſatisfaQori!y ſolved by the Rev. Mr. Patrick "PRE 
Murdoch, (fee Phil. Tranſoctians, V. 47, P. 62) by which S:/4t/02 he determines the Quantity = 2 em ſobved 
In Month to be 30 19/ 28, exceeding the Motion by the Tales but 47. And he ans ng of the 1 
2 that > Reaſon, that other Authors have failed in giving the true Quantity of Motion a v . of = | 
pogee, from Sir {/aac's Principles, is, that they all have conſidered the Earth as 2 : 


quieſcent ; although the Caſe, in Nature, and to which they mean to apply Sir 1/aac's Rule, is Mr. Murdoch. 
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different. For, as this earned Writer obſerves; © The Earth and Moon revolve round their common Center of Gravity 
& their Diſtance from which being inverſely, as their Maſſes, and the Forces by which each is attrafted by the other, a; alk 
©« the Forces of the Sun to diſturb their Motion being in the ſame Ratio; It follows, that the Earth in its Motion round th 
„% common Center of Gravity, will ſuffer theſe Diſturbances every Way fimilar to thoſe of the Moon: and the whole Motion 
* of the Apſis, reſulting from the taus diſturbing Forces, will be, nearly, double of what either of them could produce ſeja. 
« rately round a fixed Center,” — So far this Author, And whoever conſiders the Solution of this difficult Problem, will 
not only be ſatisfied of this Gentleman's greatAbilities, but join in his Concluſion from it: That in this, as in the 
other Phenomena of the cœliſtial Motions, the Principles and Rules which Sir Iſaac Newton /ays down are fully confirm 
and werified. 
8 Mr. Machin, however, has deduced the Motion of the Apogee from other Principles, which 
he has not explained, but contented himſelf with giving Rules founded thereon, for ob- 
3. Quantity of )'s taining the mean Motion of the Apogee, its Equation and the Change of Fccentricity: which are 
Hase, in a ſydereal theſe that follow. 
ear, according tor. © That the mean Motion of the Moon, from its Afogee, is to its mean Motion, in the Alaskas 
Machin's Ruler. Propertion of 8235 to 8376, or as 1877 to 1893. According to which Proportion the Motion 
4. According to Sir of the Apogee, in a /ydereal Year, ought to be 40% 40/ 40 }, In Sir [aac's Theory the 
Iſaac's Theory. Numbers ſtand at 40® 40/43”. According to Tycho Brahe 40% 40/ 47). 


VIII. To determine the CHANGE of ECCENTRICITY of te MOON ORBIT. 


THE /eaft is to the mean Eccentricity, in the duplicate Ratio of the periodical Time of the Sun's 
Revolution, to the mean ſynodical Time of its Revolution from the Moon's Apogee: which Ratio i! 
nearly as 107 10 136. | 

LASTLY, for the SECOND EQUATION of the APOGEE — “ The Sine of the greatef 
2. Greateſt 2d E- Equation is to the Radius, as the Difference of the greateſt and leaſt Eccentricities are to their Sum; 
quation of the Moon's that is, as 29 0 136. This determines the Maximum of this Equation at 12 18/ 43” 16, Sir 
Apogee. Iſaac has dggermined it from Obſervation to be 12% 18/, And the Rule I have already given, 

for determining the Semi Equation of Evedtion, afligns it the ſame Quantity. 

x Mr. Machin alſo makes Mention of another Rule, derived from a different Method, which 
3. Mr. Machin's preſuppoſes the Knowledge of the mean Eccentricity, and which, he ſays, would not only 
Rule for determining determine the variable Eccentricity with greater Exactneſs; but would alſo correct the modern 
the Eccentricities of Thecries of the Moon in a Particular, wherein their greateſt Error, he ſays, ſeems to conſiſt: 
the Moon's Orbit, and that is, in placing the Earth in the lower Focus of the Elligſe, which the Moon deſcribes in her Reus. 
correcting the lunar lution round the Earth; whereas, it ought, HE SAYS, © to be in a certain Point more near the 
I Theory. Perijgeon.” What theſe Principles were from, whence he derived this Correction, or how he 
founded this new Hypotheſit, it is not poſſible to collect from this Sketch, or Alfirad of a larger 

Work intended; Je having given no Data for our Guide, in his ſhort Treatiſe on the Moon's Gravity, - 


1. Eccentricity de- 
ter mi ned. 


IX. CHANGE H the INCLINATION of 4e MOON"; ORBIT ; Hh the RETROGRADATION of her 
NODES, explained, and determined in a circular and elliptic ORBIT, 


BUT, it is not only the Motion of the Moon, as to Longitude, which is affected by theſe di/urbing Forces : The ln. 
clination of her Orbit likewiſe ſuffers Change by them, and her Nodes, (or the Peints, where the Orbit of the Moon in- 
terſetts the Plane of the Earth's Orbit) are carried with a retrograde Motion, through every Point of the Ecliptic. The 
Cauſes of theſe Changes are explained in the 10th and 1114 Cerollaries of the 66th Prop. B. 1. Principia, The Summar) 
of which Explanation is as follows, 
LET the 4:furbing Forces be repreſented, as in Fig. I. by the Lines TM, ML. It is evident 
1, Change of the that this laſt Force, acting in the Plane of the Moon's Orbit, never can diſturb the Motion as 
Orbit's Inclination de- to Latitude; and that the former Force, TM, when the Nodes are in Syzygies, acting alſo in th 
cribed. ſame Plane of the Orbit, cannot, at that Time, affect theſe Motions. But, when the Node: are 
in Quadrature, it muſt diſturb them very much. For attracting the Moon perpetually, out of her 
rbit, it diminiſhes the Inclination of the Plane thereof in the Paſſage of the Moon from the Quadratures to the Syygies ; 
gain increaſes the ſame in her paſſing from the Syzygies to the Quadratures, Hence, the Inclination is 4a of all, whe 
e Moon is in Syzygies, and returns to the fr Quantity, ſy when the Moon arrives at the next Node. 
The Moon being thus, perpetually, drawn from the Plane of her Orbit, it is manifeſt as ſhe continually recedes from 
that Plane, in her Paſſage from C, that ſhe will interſe the Plane of the Earth's Orbit, not in the oppoſite Node D 
but in ſome Point more near 10 S, which, from thence, becomes a new Place of the Node, in Antecedentia to the forme 
Place. The Nodes therefore, when near the Quadratures, recede perpetually ; but, in the Syzygies, where no diſtur 
ing Forces act in the ſame Plane, are guieſcent ; and in intermediate Places, recede with a quicker or more ſlow Motion 
s they are nearer to the one Point than the other, | 
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Our Author has computed the Quantities of theſe Irregularities, which take no leſs than rivs (See from Prop. 30 
ProPosITIONS in the III. Book. It would be difficult to render ſuch an ab/ru/e Subjet clearer to 35 incluſrve.) 
than in the Words of the Author, or to explain the Grounds of his Computations ſo, as to give | 
more Satisfaction. Let it ſufficeto trace out the Sc he proceeds in. And ff, He begins with the LEAST DIFFI- 
CULT PROBLEM, To find the HORARY MOTION f Sb. NODE in a CIRCULAR ORBIT ? 

In which he obſerves, that, of the two Forces, by which the Moon's Motion is diſturbed, that which is repreſent- 
ed by the Line MT alone (ide Fig. I.) generates the Motion of the NODES. And that this Force is the ſame 
with 3 PK, which (by Prop. 25) is to the Force, by which the Moon may be in its periodic Time carried in a Circle 
round the Earth at Ref, as 3 PK to the Radius of a Circle multiplied by the Number 178,7 25, or as PK, to the Radius thereof 
multiplied by 59,57 5+ Since, therefore, theſe Forces are the one to the other, as 1 to 59,57 55 this mean horary Motion 
of the Moon being gage 27 1 2ziv , in reſpect of the fixed Stars, or a periodical Revolution, the 

horary Motion of the Node will be 33” 10% 33iv 12v, when the Nodes are in Quadrature and the 2. Quantity of 
Moon in Syzygies. In other Caſes, the horary Motion of the Node will be to 33” 10” 33iv 12v, as the horary Motion 
the Product of the Sines of the Moon from the Quadrature, of the Moon from the Node, and of the of the Moon's Node, 
Node from the Sun, to the Cube of Radius. If therefore the Nedes went on with that Velocity 77 a circular Orbit 
throughout, which they acquire at firſt, the Moon being in Syzygie, (for then the Force PK is at a determined. 
Maximum) they would deſcribe a Space, double to what they do, in Fat: but the mean Velocity, between 

this, their greateſt Velocity, and their total Quigſcence (when the Moon is in the Quadrature and the 

Force PK vaniſhes) being half this Quantity, their zzeax horary Velocity in a circular Orbit will be 16” 35” 16 iv 36 v, 
when the Nodes are in 2yadrature, In all other Poſitions, the mean horary Motion of the Node, will be to 16” 3 85 
16 iv 36 as the Square of the Sine of the Diſtance of the Nodes from the Syzygies, to the Square of Radius. 

Sir Iſaac Newton next conſiders what the Quantity would be in an e//ip/ic Orbit whoſe Diame- 
ters were to each other as 70 to 69, and the /:crements of the Areas as 10973 to 11073. And he 3. The Quantity 
finds, that, in ſuch aa Orbit, the horary Motion of the Nodes, in Quadrature, will be diminiſhed to 16" 16" determined in an 
37 iv 42v: To which the mean horary Motion of the Nodes in any other Poſition is proportional e//iptic Orbit, | 
as the Square of the Sine of their Diſtance from Syzygy to Square of Radius. But LASTLY, 

THE ANNUAL MEAN MOTION of the NODES is the Sum of all /he HORARY MOTIONS, And the 
Motion in a complete Courſe of a Hdereal Year, or of 3654 6" gf, amounts to 39 38/ 77 50”, But this alſo, by 
Prop. 33, is to be diminiſhed inthe Proportion of the Rectangle of the Circumference multiplied by the Radius, to the Area 
of the Circle, or of 2 to 1. So that the annual Motion of the Node, in a ſpdereal Year, is half the Sr 
| above Quantity, equa) to 199 49/ 3” 55”. Which Quantity muſt alſo be diminiſhed ; it being „ „ , 

computed on the Suppoſition that the Sun paſſes through the whole Circle, or 360“, from its mob. A abs 


leaving one Nade to the returning to it again. Whereas by the Recs; of the Node it will have paſ- determined, 
ſed through but 340% 11. The mean Motion 
therefore, ſtill wants a farther Diminution, (GG 


The Quantity of this Diminution is aſſigned, F | 

by our p = 4 at 1 20 58 2, which fob- ; > = 
tracted from the above Quantity, leaves 182 
195% 53%, for the whole Motion of the Nede — = 
in reſpec of the fixed Stars between two of its B C& - ol r 
next Conjunctious with the Sun: Which afterwards 

increaſed in Proportion of 341* 41/ to 3609, 

gives 19® 18/ 19 23” for the mean Motion of | 
the Node in one ſydereal Year, Obſervations deter- . | 
mine it at 19% 21/ 21 50”; but this Difference, our Author imputes to the Eccertricicy of the lunar Orbit, and its 
Inclination to the Plane of the Ecliptic. 

From theſe Inequalities, in the Motion of the Node, Sir Jaac deduces the PRINCIPAL SEMI-ANNUAL 
EQUATION of the NODE. Its true Place may be had, in every Aſpect of the Sun. About the Center C, deſcribe 
the Circle B, E, F, D, produce CD, to A, ſo as AB may be to AC, as the mean Motion of the Node, to tht 
half of the true Motion when in Quadrature with the Sun, That is, as 19% 18/1" 23# to 199 49/3" 55”. So that 
BC, be to AC, as the Difference of thoſe Motions, o 31) 2 32", to the latter of them 190497 
3" 55", or as1 to 3845, Then, through the Point DB, let the indefinite Line Gg, be drawn, 1. Method of de- 
touching the Circle in D. Next, if the Angle BCE, or BCF, is made equal to the double termining the 24 
Diſtance of the Sun, from the Node, and the Line AE; or AF, be drawn, cutting the Tangent Equation of 1h: 
Line GD, in G, and we alſo take another Angle, which ſhall be to the whole of the Motion of Node. 
the Node, in the Interval between the Syzygies (that is to go 11/ 3”) as the Tangent DG, to the 2. The gpreate/} 
whole Circurference of the Circle, BED, and we add the laſt Angle, for which the Angle DAG /emi-annual Equa- 
may be uſed, to the mean Motion of the Nodes, whilſt they are paſſing from the Quadratures to the rien of the Moon'; 
* and Jubtra? it, whilſt they are paſling from the Syxygies to the Quadrature, we fall have Node determined. 
tur trus Motion, And the Equation reſuiting thence will be, at a Maximum, 10 29! 459, 
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I. The Horavy 


 Wariation. 


2. The Greateſt 
Variation of the In- 
clination of the Moon's 
Orbit, determined, 


3. Mr, Machii's 
Determination of the 
/ameQuantities nearly. 


4. The Inveſtiga- 
tion of the Moon 3 
Nodes according 10 


Machin. 


1. The Sun produces 


Ihe Inequalities of the 


Moun's MMitions by 


Turns. 


2. The Force of the 
Sun on the Moon's 
Orbit according to ihe 


4rfferent Diſtances. 


Proportional 
Change. of the Solar 
Forces diſlurbirg the 


Moon's Motion. 


4+ Change of the 
Lunar Orbit explain'd. 


1. Greateſt 3 


Equation. 


XI. The QUANTITY V INCLINATION #f H MOON”; ORBIT, with the ECLIPTIC, deduced from Her 


The Mean Variation of the Inclination of the Orbit is given at 16/ 23” 4; but this is ab/frafed from the Conſide. 
ration of the Moon's Situation in her Orbit. For, if the Nodes are in Quadrature, the Inclination is more by 2/ 43", 
the Sum of the Horary Increments, than when in zige; and the whole Mean Variation 16/ 23”, diminiſhed by 
half that Quantity, = 1/ 21” 30#®, becomes 15/ 1” 30, When the Moon is in 2uadrature : And being increaſed, by the 


THE Foregoing are the PRINCIPLES, from which our AUTHOR has given the LUNAR THEORY, 4 
Priori; ſhewing how the IRREGULARITHIES, in the Motion of the Mozn, may be derived from PHYSICAL CAU- 
SES, What is farther war/ed to compleat it, and reduce theſe IRREGULARITIES to Computation, is ſupplied in the 
SCHOLIUM obe FOREGOING PROBLEMS. 


XII. Of the SOLAR FORCES, a#ing en the MOON, in ber ORB'T. 


— 


HORAKY VARIATION, 


Our Author farther computes, from the ſame Principles, the Horary Variation of the Orbit; 
Inclination to the Ecliptic, and gives a Method of computing the Quantity of Inclination 
at any given Time. 


ſame becomes 17/ 44” 30”, when the Moon is in Syzigies. If therefore the Moon be in His, 
the WHOLE VARIATION, in the Paſſage of the Mae from the Quadratures, to the Syzigies, 
will be 17/ 44# 3o#, or rejecting thirds, 177 45”, And therefore, if the Inclination, when the Node: 
are in Syzigres, be 5 17/ 2&f, it will be 4 59/ 35” when they are in Quadrature, and the 
Moon in Syzigies : Obſervation confirming the Accuracy of all theſe Computations. 

Mr. Machin derives the ſame Quantities, nearly, by a different Method, as Sir Iſaac gives; 
but as the Proportions, for forming his Elliptic Egrant, are the ſame with thoſe Sir //aac ha: 
given, it is unneceſſary to ſay more of it here. Our Author thought it worthy of a Place in 
the Scholium to theſe Propyſitions, though the Method of computing from this E/liptic Eyquant 
was, at the ſame time, found out by Dr. Pembertcn, who made ule of it for the ſame Purpoſe: 
the [ro;ftigating the Motion of the Nodes. I ſhall refer the Reader for further In/trudion, as to 
this Method, to Machin's Theory of Gravity, which is founded on the known Properties of the 
Figure he applies to that Purpoſe. That, where equal Areas are deſcribed in equal 'Times, 
about the Center of the E//ptic or any other Equant, the Rays, from the Center, are alway: re- 
ciprocally in the Subduplicate Ratio of the Velocity about the Center, 


WE hive been ſufficiently inſtructed, already, that the regularities, in the Moon's Mo- 


tion, proceed from the diſturbing Forces of the dun, which increaſe and diminiſh, by Tur, 


the Areas which e deferiles; and which, were that diſturbing Force taken aavay, would, lik 
1, 5 4 3 * . pa , F ; . % i | 7 
the Areas, delcribed by the primary Planets, round the Sun, be equal or preportional to the Tim 


of Deſcripti:n 

It is alio evident, that the Action of the Sun upon the Moon's Orbit, muſt be increaſed e. 
diminiſhed, according to the leſs or greater Diſtance of the Sun from the Earth. 4 
as the Ab/atition: Forces are double thoſe of the Addititicas, nearly, that the Orbit of th: 
Moon muit be more, in general, di/azed, and its Periodical Revolution round the Earth mor 
ſlowly performed, than if theſe Forces had not diſturbed her Motion at all. Theſe 4% ure 
Forces increale and decreaſe in the 7 riplicat? Ratio of the Sur, apparent Diameter. For the 


are, as the Square of the Diftance of the Sun, inverſely, and the Diſiarce of the Moon Frei 4 | 


Earth, dire&ly. In this Proportion, therefo e, is the Orbit of the Moon «i/ated in the fe. 
rihelion, and cextra#ed in the Aphclion. The Orbit of the Moon being thus by Turns, A- 
lated and contratted, ſhe takes a longer Time to perform her Revolution {a the ted than in 
the contract Orbit. The Quantity of this Irregularity, and of the Equation thence generated, 
is determined by Sir 1/aac, from Cerel. 6. Prop, 66. B. I. Wherein he den.onitrates that 
the periodical | ime of the Moon, will be increaſed and diminiſhed, in a Ratio compounaed of the feu. 


cate Ratio of the increaſing and decreaſing Radti, and of the ſubdujlicate of that Ratio in which the Earth's central Force i. 
diminiſhed, or increaſed, by the Increaſe or Decreaſe of the Sun's Action ujon the Earth, From which 


XIII. The Greateſt Annual EQUATION of th: MOON, 
According to Sir Jaac Nexwton is 117 49f:; The Eccentiricity of the Orbis Magnus being to 


the Radius, as 1687 19 10c000., But Oblervation ſhews this to be ſomewhat too large ; ſo tha! 


if this Equation were farther diminiſhed in the /ab4up/:cate Ratio alſo of the yrodical to the gc- 
dical Times, its Maximum would be (to the above given Eccentricity 1687) 11729 / with wach 


Obſervation more nearly agrecs, If we aſſume a leſs Eccentricity for the Karth's Orbit, viz. 1685, or as much a ſhail 
correſpond to 1® 557 5o", for the Equation of the Sun's enter, the annual Equation of the Moon will be 11/ or” on'y; 


as by our Tables; ſomewhat greater than given by Mayer in the Gottingen Tables. 


* 


„ 


—_ XIV. The GREATEST EQUATION FT te MOON's APOGEE, | 
Y | Ts 19/ 43”, and the GREATEST EQUATION OF THE NODE 9' 24”. Bet the greateſt EQUATION 
[OF THE SUN being but 1 55/ 50%, the u, Equations of the Moons Aprgre and Nodes will be reduced to 


. 

| 

_ oF 
- 


: % , 5 bd * © '» Þ- ' * . 5 * * 
che Sun and Moon's des were in Conjurdiion, than when at Right Angles wich each other; which Di/+rence a- 


i dun, to the ſynodical Time of the Sun from the Moon's Apogee, By this RULE the Equation | 


end NAVIGATOR. 367 


* 
— — 2 


COMMENT on the MO O N's THEORY. 


* 
— —— 


Mr. Machin, ſubſtituting an Equation which ſhall be to the Sun's Equation, as the mean So- 2. Mr. Machin'; | 
lar Force, to the Force of the Moon's Gravity, or as 47 to 8400 and increaſing that Equa. greate/t Quantity of 
tion, in the Ratio of the Sun's Period, to the mean Jynodical Period of the Moon from the Sun, or of the Annual Equation 
[99 to 8, computes this Equation at 12/ 5”. Horrox gives its Maximum 117 300. ; of the Moon. 

But, the So/ar Force, on the Moon's Orbit, which acts in a 7riphcate Ratio of its Diſtance from the Earth, in- 
der ſely, not only affects the mean Motion of the Moon, but generates Equations both in the Mean Motion of the 4po- 
gee, and Nodes: They being accelerated as the Mean Motion of the Moon is retarded, and retarded when that is atcele.| 
rated, For, though the Equation of the Nodes is to be traded, when that of the Moon's mean Place is likewiſe /ub-| 
trafted, yet it is, in Fact, an Acceleration of the Motion of the Nodes, which is Retrograde in Itſelf, For, deter- 
mining the Quantity of theſe Equations. The MOTION of the SUN is, in the reciprocal duplicate Ratio of it. 
Diſlance from the Earth: This Motion generates, (the Eccentricity of the Orbit, being 1645 to 2000 its M. Diam.) an 
Equation of the Center, which, at a Maximum is = 1 56' 20, If the Motion of the Sun had been in a Triplicat 
Ratio, the Equation thence generated would have been 25 Ä 307, Therefore, the greateſt Zquation of the £pogee 
and Node is to 20 54/ 30”, as the mean diurnal Motion of the Apogee, and of the Node, reipectively, is to the mean 
diurnal Motion of the Sun, Hence | 


— 


197 38! and gf 21", eſpedlivelh, as in the Tables. 
Mr. Mac hin's RULE, derived from his F//pric Egrant, is, that if the Sun's Force is in a 1. M.. Machin's 
Triflicate Ratio of the Sun's Diſtance, the Rays of the Eguant ſhall be in the Se/quiplicate Rule for determining 
Ratio of the Diſtance, That, if the Rev. lution of the Motion, to be equated, was perſorm- the greateft Equation} 
ed in the Time of the Sun's Revolution, /i, Equation would be to rhe Equa/icn of the Sun's of the Apogee and 
Center, nearly as 3 to 2. Or if the Force decreaſed as , any other Power of the Sun's Nodes. 
Diſtance, the Equation would be to that of the Sun's Center as to 2. But, if the Motion 
be performed in any other Period, any ſmall annual /zzar Equation, ariſing from the different 2. Mr. Machin', 
Diſtance of the Sun, at different Times of the Year, would then be e or %, in the Ratio preate/ Equations 
Jof the Hnodical Revolution of the Sun from the Motion to be equated, to the perigtical Revolution of thereef. 
that Motion to be equated, "THIS RULE makes the greareft Equation of the Node 8! 56"; of | 
the Apogee, 21/ 57". 
Theſe three Annual Equations, according to Nuten, bear ſuch Proportion to the Central Equation of the Farth, 
that when that is greateſt, the Ref are ſo; and when that is diminiſhed, the Reft will be diminiſocd preportiovably, 
For the Sun's greateſt Equation 1s to the greateſt Equation of the Moon, Moon's Avogee, ard Node, reſpectively, 
as the preſent Equation of the Sun to the preſent Equation of the Moon, Apogee, ani Node, reſpectively. 


XV. A SECOND EQUATION of th: MOON'; ORBIT, 


By the Theory of Gravity, Sir Iſaac Newton found, that the Moon's Orbit was alſo ſomewhat more 4/ated when | 
riſes from the Orbit being the zo? Eccentric and Elliptical in the Former Situation, aud /eaft of ail in the Latter. 
From hence the Mean Motion requires a fariher Cirreclion, the Moon moving /oaver in a dete Orbit, and Jwift- 
er in the more contracted one. This Ezzation our Author determines, from Obſervation, to be 
3' 45, at a mean, when the Sun is in Ofarts with the Moon's 47/ides : at other Times, it is to 


. , : . : ; I.7he greateſt Quan- 
that Quantity, as te Sine of ive double Diflance of the Apfedes, from the nearef Sg or Quadrature, tity of this fiquaticn 
ts to the Radius, Its leaf! Quantity in the Aphelion of the Earth is 3/ 34”; and its greateſt, determined, 


Pp _ Gs 3 56”: being in the reciprocal triplicate Ratio of rhe Sun's Diſtance from 
the Earth. 


Though our Aut/or deduces this from Obſervation, alone, yet the Quantity may be de- 


duced from the following Analogy : That is, the Sine of this Equation" is to the Sine of the greateſt 2. Whence ili, E. 
econd Equation of the Moon's Apogee, in the duplicate Ratio of the ſynodical Time of the Moon from the quaticn derived, 
omes out 3/ 46” 


The {ynodic Time of the Sun from the Moon's Apogee == 41 2% 


quation of the Moon's Apogee 320 187 7863 Moon from Sun 29% 53 3 Greateſt, ſecond 


XVI. 4 THIRD ANNUAL EQUATION of t5z2 MOON, 
From the Laws of Gravity, our Author has likewiſe deduced a Third Annual Equation of the Moon's Motion from 
e Situation of the Sun with the Nodes. For the Solar Force being ſomewhat Greater on the Lunar Orbit, when they 
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Are 


in Conjunction with the Sun, than when in Quadrature, there ariſes a /mall Egua 
1. [tis greateſt this different Dilatabion of the Orbit, as the Sun and Nodes are ſituated in reſpect of 


each other. 


tion from 


Quantity determined. 


Which Eguation he has computed, (for it is too ſmall to be determined by Obſervation) to be at: 


Maximum, in the Octants, 47". 


At other Times, it is to this Quantity, as the Sine of the doubl; 


| Horrox, as Sir 1/aac obſerves, was the firſt Aſtronomer, who advanced the Theory of the Moon moving in an E|. 


Diftance of the Sun from the Node, is to the Radius, At other Diftances, in Odtants, as Cube of Sun's Diſtance from the Earth, 
and therefore in Perigee 49, in Apogee 45. f 
2. Otherwiſe de- The mean Inclination of the Moon's Orbit being y 8/ 289, and the half Difference of the 
2 4 rege 427 greateſt and leaſt Inclination 8/52“, this Equation will be to the Sine of the half Difference a, 
. the Sine of the mean Inclination to the Radius. For the Force by which the Moon is drawn 
from the Earth being leſſened in the Ratio of the Coſine of the Inclination of the Moon's Orbit to Radius, this Equs- 
tion of mean Motion, generated by the Increaſe or Decreaſe of that Force, as the Sun is in Conjunction or Quadratur 
with the Moon's Nodes, will be as the Sines of that Dfference to the Sines of the mean Inclination, making the Rai 
of the Circle which the Moon deſcribes, according to her mean Motion, or while the Sun is in Octants with the Nodes 
equal to 1. By which Rule that Equation comes out 48, nearly. 
Both, theſe Equations add to the mean Motion, whilſt the Sun paſſes from the Quadrature, with the Apſides and Nodes 
to their Conjun&ions, and ſubtract from it, in its Paſſage from the Conjun&ions to the Quadratures, The GIVEN QUAN. 
TITY of this 4%, like the former Equation, is to be increaſed or diminiſbed in the Ratio of the Cubes of the Sun's Diſian; 
from the Earth inverſely. 


| XVII. THE SECOND and GREATEST EQUATION T MOON APOGEE. 


By the ſame Theory of Gravity, our Author deduces the ſecond and greats? Equation of the Apogee. We have alrcad; 
ſpoken of it in explaining the Motion of the Ap/ides from 7, 8, and 9 Corularies of Prop. 66. B. 1. Its greatel 
. from the Theory of Gravity, as well as from Obſervation, is nearly 129 18', and at all Times it is to that 
Duantity, as the double Diſtance of the Sun from the Apogeon is to the Radigs. 


XVIII. HORROX's IMPROVEMENT of the LUNAR THEORY. 


lipſe, round the Earth placed in its /ower Focus, Dr. Halley improved this Notion, by placing the Center ot the Ellipl 
in an Epicycle, whoſe Center uniformly revolved round the Earth. The Motion in this Epicycle, expreſſes the fore- 
mentioned Inegualities, in the Progreſs and Regreſi of the Apfides, and the Change in the „ of the Eccentricity. | 

| Let the mean Diſtance of the Moon from the Earth, ſays our Author, be divided into 1coocc 


1. The Eccentricity 
of the Moon's Orbit 
and 2d Equation of 
her Apogee, deduced, 


Parts; and let T (Fig. 3) repreſent the Earth; 'TC, the Moon's mean Eccentricity = 550; 
ſuch Parts. Produce TC to B, ſo as CB may be the Sine of the greateſt ſemi-annual Equatia 
of the Apogee, 129 18“ to the Radius TC. Then, the Circle deſcribed upon the Center C, with 
the Radius CB, will be the EPICYCLE mentioned, in which, the Center of the Moon's Orbit 
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is placed, and reyolved to the L, according to the Order of the Letters, B, D, A. Set of th 
Angle BCD, equal to twice the annual Argument, or the double Diftance of the Sun's true Place from the Muon's Apogee, on 

equated, Then, CTD will be the ſecond Equaricn of th 
F Moon's Apogee for the Time given; ID the Eccentricity 
the Orbit, tending to the Place of the Apogee, ne twice 
equated; and CD, or CB, the Difference belcuett it: 
mean and the greateſt Eccentricity = 1173, of the atm 
Parts. N. B. The Radius of the Epicycle CD, or Ch. 
as ſeen from the Moon, at her mean Diſtance from the 
Earth, ſubtends an Angle of 400 20% =theSimi-Fquatio 
of Eveion, How this Angle may be obtained, at once, 


without computing the Angle CT, or the Eccentiich 


Fig. III. 


2. A Reference. TD, is fully explained in the Letter to Lord MACCLESFIELD, on the Parallactic Angie, \ 

which the Reader is referred. Or you may ſee it performed farther on, P. 371. f 
But, the Moon's mean Place, the Place of its Apogee, its Eccentricity, the longer Axis of its Orbit, 200000, beily 
given, the Moon's true Place in her Orbit, with her Diſtance from the Earth, are thence determined, by the know 
Method of ſolving the Equation of her Center. 


n the Computations of the Equations of the 4jogeon, and Change of Eccentricity of the Orbit 


3. Changes of which takes Place from the different Action of the Sun upon it, according to its different Aſpedi 


the Mons Orbit 
according to the dif- 
ferent Diſtances of 
the Sun from the 
Earth. 


ſhould take Place in 


| 


In the Perihelion of the S, when the ſolar Force is greateſt, and where there is no ſolar Equat. the Center of J's 05 
moves /a/er about the Center C, (/ce Fig. 3) than in the Aphel. and that in the reciprocal il. Ratio of O's Diſt. fr. 


in reſpect of the lunar Apſides, no Notice has hitherto been taken of the Diminution or Exci/s of ſ 
lar Force, which affefs theſe Changes in the Orbit, according, as the Sun is farther from, or nearer fn 
the Earth. But, as the Sun acts with greater or leſs Power on the lunar Orbit, according as de 
Earth is neareſt to its Perihelion, or Aphelion, and that, in the zrif/icate Ratio of its DiſtanG 
inverſely. It is neceſary, that the Exceſs, or Diminution, of the Sun's Action, upon the Orbit 
theſe Computations, = In Order to determine this Equation, Sir Jaac thus proceeds, 


XIX. THE SECOND EQUATION of the MOON“ CENTER. 


1 


Earth, 


SH GEWATIOATON 110 


— IT he 


— - — — — — 6 1 
COMMENT on the MO O N's THEORY, 


Y at _y — 
An 


as 


— 


Rarth. But, becauſe, in Fig. III. the Equation of the Sun's Center, at other Diſtances, is included in the an- 
Argument, F BCD; the Center of the Orbit thence moves faſter, in its Epicycle BD A, in a reciprocal duplicate Rati 
of thoſe Diſtances from the Earth. But that it might move yet faſter, round the Center C, in the reciprocal Ame 
Patio of thoſe Diſtances ; from the Point D, the f Center of the Moon's Orbit, ſet off the Point F, the ſecond 
Center of the Moon's Orbit, making DF, to DC, as twice the Eccentricity of the Earth's Orbit to the Can 
4 — Diſtance, and the Sun's mean diurnal Motion from the Moon's Apogee, to his diurnal mean Motion from his own Apogee 
conjuntly : Or, as 337 to 1000, and 52 27” 16% to 5 8“ 10%, con undly, or 3 to 100. 
And let the Angle CDF be equal to the Complement of the Sur's true ly to 360%, for the 1. Greateſt 2d E. 
Time given. The Line DF will be thin 35,2 ſuch Parti as TC contains 5505, or mean Diſtance guatien of the Moon 
[of the Moon from the Earth 100co0;; and will ſubtend an Angle, ſeen, ata mean Diſtance, from Center determized. 
the Moon, at Right Augles with that mean Diſtance, == 1* 12” 30”, half the greateſt Equation; 
the Double of which, 2/ 25”, according to our Author, is the Greateft of this Equation, which be calls the ſecond Fqua- 
tion of the Moon's Center. Which Equation-may be had, at all other Times, either by fubtraQting twice the annual Ar. 
gument from the Sum of the Moon's equated and Sun's mean Anomaly, or elſe by adding the Diſlance of the Moon egua 
ted from the Sun, to the Diftance of the Apogee of the Moon equated from the Apogee of the Sun, for the Argument; and Jaying, | 
las the Radius is to the Sine of the Argument thus found, ſo is 2 250% to the ſecond Equation of the Moon's WE To be aide 
if the Argument is leſs than a Semi-Circle, but to be fubtratted if greater, So ſhall you have (concludes our Author ) the 
Moon's true Orbit Place in the Syzigie:: in which Computation the Fariation-Equations are excluded. | 
But this wants ſome farther Explanation. a Ft f 
In the preceding Fig. III. D repreſenting the u Center of the Moon s Orbit, in the Epicycle, according to the 
double annual Argument BCD; F a new Center, tranſlated out of that Epicycle, by the Exceſs of the Sun's Aclion upon 
it; it is evident, that the corre Equation of the Apogeon is no longer the Angle CTD, but | 
{the Angle CTF; and the Eccentricity. of the Orbit, to the Time given, will be repreſented 2. Explanation of 
by the Line TF, which, in this Situation, is greater than the former Eccentricity, TD. It the Cauſe of the 2d E. 
ppears alſo, that, the Angle FDC being the — of the Sun's Anomaly to 3600, the guation of the Moon 
oint F, in the tranſlated Syſtem, muſt, in the laſt Semi-circle of the Sun's Anomaly, when the Center. 
Sun's Equation adds to the mean Motion, be in Antecedentia to the Point D, as in the Figure 
before us; where the Angle of the Sun's double Diffance from the Moon's Apogee is no longer repreſented by DCB, 
Jbut by FCB, leſs than the former by the Angle FCD. So the 425 Center of the Moon's Orbit, D, in the untranſlated 
Epicycle, will, by doubling the annual Argument, (in which the Sun's Equation is twice included) for Z BCD, be car. 
ried about, out of the Apſides, in the inverſe duplicate Ratio of the Sun's Diſtance ; and will therefore require a Tranſla- 
tion to F, to move round C in the mi, Ratio of that Diftance, inverſely, correſponding with our Author?s Theory, in 
this Reſpe& : which ſhould be the Acceleration of the /zcond Center E, of the Orbit, in the reciprocal triplicate Ratic, 
only, (excluſive of the encreaſed Acceleration by the redoubled Sun's Equation) every where, as in the Apſoaes ; carrie 
in a certain Curve, about the Center C, in the tranſlated Syſtem, by the Means aforeſaid. 

BUT eur Auther, in this Computation, has given only the Equation which ariſes from the difurbing Force, taken in th 
/mple Ratio of the Sun's Diſtance, inverſely, the Sun's Equation, he ſays, involved in the Argumentum annuum, ſupply 
ing the reſt. But, this can only be underſtood where that Equation takes Place. For, in the Perihe/ion, and Aphelion, 
of the Earth, or of o, and 6 Signs, of the Earth's Anomaly, where the Exceſ, or Diminution, of the ſolar Force, is at 
its greate/t Quantity, there the Line D F ſhould be according to the /rip/icate Ratio of the diſturbing Force, If we ſup- 
vole the Center of the Clip to be carried about in the reciprocal duplicate Ratio of the Sun's Diſtance, the Equation, 
thence reſulting, would be 27 44” ; or, as Sir {aac has determined it, DF would be to DC, as 334 to 1000, and 
DF —439,7. But, to obtain the Proportion of each in the imp Ratio of the Sun's Diſ- 
tance, he leſſens this Proportion, in the Ratio of the Sun's diurnal Motion from his own 3. A4 Correction g 
Apogee to his diurnal Motion from the Apogeon of the Moon, or in the Ratio of 59 8% ro 52) 279, the common 2d Equa- 
which gives DF == 35,2 and an Equation of 2/ 25", as before. NOW, in order to obtain this ien of the Moor; 
Equation, in the trip/icate Ratio of the Sun's Diſtance, in the Ai; D F, muſt be taken to Center. 

DC, as 50,85 to 1000, which Proportion will give DF 59,63, and the Equation of the Motion, 

in the tranſlated Epicycle, according to the inverſe iriphcate Ratio, = 4 6%, which is the true Quantity in th 
Perihe/ion or Aphelion of the Earth. 

In order to reduce THIS EQUATION, at all Times, to its true Quantity, we muſt 

conſider it as conſiſting of two Parts. LET us call theſe Parts P, and Q; The firſt of theſe 4. The true Rela | 
being the Quantity 2! 25”, the Second of 1/4r”, The Argument for the Equation P, will ien of this Equation 
be the double annual Argument ſubtrafied from the Sum of the Moon's equated aud Sun's maar at all Times. - [ 
Anomaly, The Argument for the Equation Q, will be the Sur's Anomaly added to the double ; | 
arnual Argument, and ſubtratted from the Moon's Anomaly alſo. Both diminiſs the Place of the Moon, if their 
reſpective Arguments are more than fix Signs, and increaſe its Longitude, if they are 4%. The Sum, or Difference 

of thele wo Luantities, will give the Equation affigned, with the proper Sign connetled; and the Center of y's Orbit wil, 
then be, every where, carried in a Curve about the Center C, near y, as the Gabe of the Sun's Diſtance from the Earth, inverſly 
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XX. EVECTION-EQUATION of te MOON, 
1. Another Method 


of computing the Yuan- OR if, according to the Horter Method, laid down in the Letter to Lord MACCLESFIELD, 
tities of the ſame E- referred to before, you compute, at once, the EVECTION-EQUATION, the reſpective 
quation. Arguments, for both Parts of this Equation, will be for P, the Angle of Evedtion + Sun's Anomaly; 
2. Correction of the — for Q, the Angle Evection — Sun's Anomaly, 


Evedion- Equation. | 
i But, the EVECTION-EQUATION ſtill wants a farther Corre7ion,. not confidered by this 
| 3. 4 further Cor- great Author; which ariſes from the Obl/iguity of the Moon's Orbit with the Earth's Orbit. 
refion of the Ewvec= From this Poſition of the Plane of the lunar Orbit, it appears, that the Quantity of the la- 
tion-Equation, Force, by which the Motion of the Moon is diſturbed, as to Longitude, muſt be diminſbed: 
| That Force requiring to be reſolved into #wo Forces; one parallel, the other perpendicular, to the 
Direction thereof: It is plain, that the latter Force cannot affect the Motion as to Longitude ; but only the former. 
So that, that Force ſhall be to the whole Force, in the triplicate Ratio of the Cofines of the Angles of Inclination. THE 
TEVECTION-EQUATION diminiſhed in that Ratio, will be 1 19/ 414, which taken from 1 200 41% EveRion- 
Equation, the Equation thence reſulting will be 17; according to T ables, | 


| XXI. PRINCIPLES of the THEORY agree with OBSERV.ATION.. 


| THUS, from our grea! Geometrician's Principles of the /unar Theory, the lunar Equations may be 

1. TheCorrefneſsof deduced, à priori, with a Degree of Exadne/s almoſt equal to. Obſervation. By conſtruching 
our Tables, Tables from the foregoing Data, the Moon's Longitude may be found, at. all Times, within 2 
Minutes of the Truth, and ſeldom with an Error of more than Half a Minutes. This -Theory, a 

| | Sir Jaac gave it the World, errs in no Part-of the Orbit above 6 Minutes of a Degree and the 
2. The Defign of Method of Calculus, to be eſtabliſhed upon the foregoing Reviſal of it, ſhews how little Alu- 
| our Tables, ration is neceſſary, to the making Tables from thence to ſerve the important Purpoſe of Longitude at 
Sea. That what is here offered, as an Amendment, or Caorreftien of the THEORY, is as much 
intended to rect Honour upon this great. Man, as to render THIS WORK F general Uſe to Nawigation. . | 


XXII. The SUN and MOON RADICAL PLACES. . 


FOR the Eſtabliſhment of afronomical Tables, according to this Theory, by the Aſfiſtance of Mr. Flamftead, the 
{then Aſtronomer Royal, Sir aac Newton fixed the following Longitudes of, the Sun and Moon, as the correcteſt at the 
Royal Obſervatory,. at Greenwich, to the laſt Day of December at Noon . old Stile, 1700, or to the Beginning of 1701 : vit. 
The mean Longitude- of tht Sun, H 209 43! 40%: Of his Apogeon, £3 7% 44/30", The mean. Longitude of the Moon, 
215 21/ of, Of Aer Apogton X 8 20) of 3 and of her aſcending Node N 27% 24/ 20”: and the Difference. of Meri-| 
{dians, between the Royal Ob/ervatories of. Greenwich, and Paris, is given, from Obſervation, at gf 209. On which 
our eminent Author obſerved, that the. mean Motion of the Moon, and its Apogee, were not then. diſcovercd 
with ſufficient Accuracy. | 5 

, 


XXIII. CORRECTION. a IMPROVEMENT. of. ihe Lunar NUMBERS and:THEORY. 


THE Obfervation: of later Aſtronomers, particularly. of Flamſtaad's Succeſſors, Dr. Halley, and Dr. Bradley, have 
corrected theſe Numbers to the wanted Accuracy. Dr. Bradley, one of the-moſt accurate Obſervers that any Natio 
can boaſt of, has. confirmed, by his-Obſervations, an Opinion, ſtarted at firſt by Dr. Ha/ley, and fince purſued by 
Mr. Mafer, of Gottingen, and other: foreign Aſtronomers, hat. the mean. Marion of the Moon is more raccelerated in ber 
Orbit 'now than in farmer Ages. The Quantity of this Acceleration has been lately fixed at our Royal Ob/er watery, for| 
the Year 1750, at 12”, for one hundred Years before and after that ra, and that the Ircrea/e-of. Acceleration, from 
that Time, is as the Square of the Centuries, and centefimal Parts of Centuries, before or after that Era. The mean 
Longitudes of the Sun, of his Apogee, and the Moon, and of her Apogeon, and Nodes, are alſo made -gorre& by later 
Obſervations; ſo that, now, in. comparing very ancient Obſervations with our Tables, farmed. by theſe Correctiom 
che Errors are. not greater, than the.Rudenels and Inaccuracy of Obſervations, in . thoſe. early Ages, will accoun 
for. | | 


| 
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NOTE, Tbere is this RULE (P. 299. Scholium ta foregoing Propoſitions, B. III. Newton's Prin. tranſ. by Morte.) The Motion of the Son 
being in the reciprocal duplicate Ratio of his Diſtance from the Earth, with Eccentricity 16 74 to mean Diſt. 1000, generates an Equation 10 (6 
20% but moving in the reciprocal triplicate Ratio generates an Equat. as 2 to 3, of the former ;z wiz, (a: q 11.19 567 20% ) 20 54/ 30% Equat, 

The Equations generated by the Sun's Mot. being direly as the Indices of the reciprocal generating Powers of bis Diftances Taft Farth: tht 
[Rewokitions being performed in the ſame Time; but if in different Time, the Equation before — will be more or leſs, as Time 75 1% to Time of 2d 
Revolution 3 atcor ding to Machin, P. 38, Laws Moon's Mot, — But whether this holds true in all Orbits and Indices of reciprocal generativf 

ewes, bel e taking the fps er ide Poktiop in Uereat Ocditsz of taking thei i, Fraun, cheat i 


3 


— * — — 


& 
% - 


1 


| Moon vill be to the Maſi of Matter in the Earth, as 1 to 39,788. 


| horizontal Parallax being io the Mean, in —_— Ratio of the Moon's Diftance from the Earth, inverſely ; and the 
tt 


mean, and the greateſt and leaſt true central Equation, == 219 20/ 41”, when Difference 2 41 22 
the Eccentricity = 55050, and mean Diſtance of the Moon from the Earth Half Y 1 20 41 Eveftion-Equation, 
= 106C000. 6 18 39 Mean central Equation, 


and NAVIGATOR. | 371 


COMMENT on the MO ON THEORY 


XXIV. LUNAR PROPERTIES and CONCLUSIONS, 


IN the Corollarizs, deduced from the 37th Proportion, Book III. relative to the MOTION of ce TIDES, 
Sir Jaac Newton gives the following Computations, 

1. That the Denſity of the Moon is to the Denſity of the Earth as 4891 to 4000, or as 11 to g. 

2. That, fince the true Diameter of the Moon is to the Diameter of the Earth, as 100 to 365, the Maſs of Matter in the 


WI — W 4 


3. The accelerative Gravity, on the Surface of the Moon, will be 3 Times Teſs than the accelerative Gravity on the Surface 
of the Earth. | 
4 4. That the Diſtance of the Moon's Center, from the Center of the Earth, will be to the Diflance of the ſame from the 
Center of Gravity, as 40 to 39. : Lge, 

g. The mean Diftance of the Moon from the Center of the Earth, is 60 Semidiameters, and one tenth, in the Syzigies 
but, in the Quadratures, is 61 Semidiameters ſubducting one 30th Part; which is in Preportion of 69 to 70. 

6. The horizontal Parallax, in the Moon's Syzigies, Sir Iſaac gives at 57! 20", under the Equator. For, from the 
Earth's being an oblate Spheroid, this Quantity diminiſhes, as that is receded from; and the Parallaxes in the Lati- 


tudes of 30* 7 '38% 7 45“ 8 ie 5 yer © 5755 5 
are 77767 F fl 1% Car 128 ie { 3 57. 
7. The mean Semidiameter of the Moon, as feen from the Earth, is, at all Times, to the Moon's horizontal Parallax, as 
15! 45" to 57) 200; or as ,275 to 1, nearly. And its horary Motion, in Syzigies, Sir [ſaac /ettles at 33! 324 32%; in 
the Duadratures at 32/10", The greateſt horizontal Parallax, at about 61/ 10”; the leaſt, at 53/ 30"; the true 
true horary Motion of the Moon, to its mean on, in the duplicate Ratio of the true and mean horizontal Parallaxes. 
8. 6 
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OF DETERMINING THE EQUATION OF EVECTION, referred to in P. 368, of this WORK, as determined at P. 25 and 26, in a 
PRINTED LETTER to the EARL of MACCLESFIELD. . 
THIS EVECTION-EQUATION, is the Difference between the mean and true central Equation of the Moon at all Times, — 
HUS, the greateſt Equation of the Moon's Center = 79 39/ 20” Sun in Apfider . 


The leaſt Equation thereof = 4 57 58 Sun in their Quadrature, 
Hence, the greateſt Eveion-Fquation is the Difference between the greateſt — — 


At all other Times, (when the Eccentricity is more or leſs than 55050, of ſuch Parts as the mean Diſt. from the Earth = 1co00000) the 
Sine of this Ew:#jon-Eguation, or of the Dit, between the preſent mean and true central Equation of the Moon, is to the Sine of the greateſt 
Evection, 10 200 41”, nearly, as the Sine of the Exceſi of the Moon's mean Anomaly, equated by 4 mean central Equation, according to its 
Sign, above twice the Sun from the Moon's Apogee, is to Radius. — Adding this Equation to the Moon's Longitude when the Argument is 
more than ſix Signs, and ſubtracting it therefrom when the Argument is leſs than fix Signs. 


| | Logarithms, Leogarithms, 
+ * a „ „ 10. COOOOOO Or, As Radius , , © + „ 10. 0000000 

To S. Arg, Evec. 21 50 = 6560 . } 9.9572757 | JJ - 2-0 +..+ 5 9.95727 7 
So S. 10 20! 41” Gr. Evection , 3704700 So 8. 10 20 26” Gr. Evection 1 44 

To S. 10 13757 Preſent Evection, nearly, 8.327747 Te . g cg » +» + „„ 8.326398 


| Preſent Evection nearly, according to cur Tables, 

OTHERWISE, Like ſolving the central Equation of the Moon, to a given Fccentricity. Imagine another E/lipfis, whoſe Semitranſverſe = 
the mean Diſt. of the Moon from the Earth == 100000, and each Focus thereof diſtant from the Center == the Radius of the Epicycle (ſee P. 
368. Fig. III.) == Half of the Dif, of the greateſt and leaſt Eccentricity of 's Orbit, = 1173; and the Arg. of Evection fimilar to the 
mean Anomaly of the Moon, revolving about the upper Focus. Then there is given, the 9 of Argument at the upper Forus, whoſe 
Supplement is included by two Sides of a Triangle, one the Diſtance of the Foci, and the other = the Tranſverſe Diameter, both iſſuing from 
the upper Focus. whoſe Sum and Diff, are as the Aphelion to the Perihelion Diſtance, to find the leſs Angle oppoſite, by Caſe 5 Obligue Plaut 
Triangles, Which Angle being doubled a the Evettien- Equation ſought, very nearly, 

Logarithms. 


Tous, Ag Aphelion Dit, , , , , , , , 5 « + 101273 co. | 4 354 2 C. Log. 
To Perihelion Diſt, C24 MS. 1 93827 „5 „„ 5 756 98981 10 
So Tan. 4 Arg. == Tang, J Sum oppoſite Z's in the given A 32000 o 9. 8041873 | o be added to the 
* * „ 


— Tangent of Half the 
Evection-Equation. 


2 


. Tp Tan of Half their Dif. V * 53 38 | 9.793998 3 


Leſs Angle + + the Dif, "PER 36 22 


y | 2 6 : Doubled "__— 15127 n Evection-Equatio 1 2 pr 
55. If greater Accuracy is required, ſolve the elliptic — correctly, by the general Merbod, P. 96. * 9 fore 


: 


* 


| 


Corpper direQty this Equation to be increaſed or diminiſhed, in the fimple Ratio of the Moon's horizontal Parallax, and then according to 


the DT. of che Cubes of the Sun's Diſtance inverſely, for giving the correct central Equation, when this 2d is connected with the firſt Part. 


— 


— — o 
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The MOON's LONGITUDE computed from the TABLES, to a 100 PLACES, 
reſpeclive OBSERVATIONS. C. 


and. compared with the | 


Fete, T Years | Equal Iime of Moon's tran- Annual | Moon's Longitude | Error ot Con. 
and whoſe f ſiting the Meridian, Argument. | D a ©. obſerved. 
Obſervations M D HM S n n 8 = 
Moon Ecl. January 10 9 26 31 eee 
Sunn March 19 23 16 11 7 O 21 OS © WET. 28. 118 
Sunn | May 31 22 23 30 "pw o © 17 II 26 
Moon Auguſt 18 15 19 0] 8 629] 6 0. 14 
Moon | February 11 11 13 19 [113 36 6 o o | WM 47 
Moon November 30 10 30 35 $34 @-1:60 0 0 1 39 
ö November 16 11 47 20 00 © 1 6 ©O 45 II 12 
TE April 18 16 23 50 | 416 4] 8 2 of F 43 
V April 20 18 2 32 | 4 17 50 | 8 5 1 2 30 
Sun Ecl. April 21 20 2 40 6 21 27 | 11 8 8 20 
Sun Ecl. November 27 1 21 22 | 3 16 44 | 11 29 40 | T 15. 53 
December 5 9 8 5 | 11 22 19 Ex. 42 
8 12 19 26 | 11 25 11 40 | B 58 
January 6 12 8 23 | © 21 20 7 
—_— | 13 18 0 45 | © 27 g1 m 54 
I} — March 12 10 8 | 2 13 58 ma 42 
— 12 16 56 19 2 19 24 bY 46. 
— April 5 12 20 22 | 3 10 9 m 15. 
— May 9 16 415 4 9 29 lay 11 
— III e413 ©53 | * 49 
— June 7 15 33 34 4 $4 48+ = 18. 
pn Joly 3 12 43 4 * 3 1 6 = 0 
— 10 17 44 7 2 10 8 1 54 
— Anuguſt 12 21 20 21 | 7 © 26 | 10 * > 
— 2 7 7 927 f 2 ＋. 40 
—— ] September 4 15. 13 50 7 20 3k 3 8 21 
—— | December 17 3 56 4810 22 5 | 1 X 20 
1727 March 23 10 17 43117 535 1 35 
— May 22 11 3 24 3 9 29 5 E 12 
— Jane 29 17 39 © 4 11 5 8 MY. 58 
—— EINE 18 11 34 42 9 1: P 25 
: — 26 18 10 22-] 6 28 279 95 32 
I 1728 March 13 11 25 5 | 1s 29 9 5 n 6 
= 1 — 24 21 17 28 0 9 7 | 10 2X 30 
= | þ oo May 8 2 „ 10 . 
| Q — June 10 12 17 2 15 36 6 Vp 6 
; — October 14 18 13 17 6 4 18 | 9 1 11 
! 1729 May 7 17 47 34 8 8 x 8 
ates 24 6 6 48 © 4&7 $ mM 47 
— September 28 13 5144 4 9 7| 7 v. 11 
| —— F October. 2 17-11 53 4 12 46 | 8 g 21 
' ; ; 3.18 t 35] 41341] 8 25 46 
— 5 20 23.20 | 4 16 24 | 10 m © 52 
—— | November 2-18 15 6] 5c 10 19 g &- 2: bs 
| 730 April 1 20 58 50 9 24 15 [* 12 6 4&4. 50 
| —— November 20 17 34 18 | 4 15 31 | 8 23 = 2, $6 
| 2731 | January, 4 6G ug 8B 5 2540 | 3 7 W 2. 45 
3 1 42 9361 9 © m 11 44 32 
I Febru 6 21 2 2 y 24 17 
ary 39 9 7 29 | 
1 — | April 10/11 39 16 8 20 49 | 5 26 28 6 2 
f 1732 | January 4 14 5 TREES -m 8 45. 39 
| | — | February 29 12 13 30 5' © 2 * 24 47 45 
' 4 | —— | September 19 857 22 | 11 29 13 | 4 35 * 23 10 10 
: 2 „ © 1 57 5 29 P 10 8 22 | 
| 5 20 17 % „ 725} © 22 22 2; 


— — 4 — 


* 
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373 
The MOON's LONGITUDE computed from the TABLES (continued) and compared with the reſpective | 
| OBSERVATIONS. C. | 
| Ecdipfes. Years |Equa/ Time of Moon's tran- Annual Moon's Longitade Error of Com- 
and whoſe of ſiting the Meridian. Argument. Dà O. obſerved. putation. 
Obſervations] Chi. M D HM 8 „„ EO Ro # 5 
1732 | November 20 9 40 © 1 24 21 07:0 -© , — 1 12 
1733 April 11 7 28 48 | 6 0 35 3 20 27 K 8 97 | 32 + o 28 
|| 19 F007 09 | 00 $51 FR te . 50 + 0 34 
— 25 18 19 41 = 9-848 0 — 1 14 
— e — © 54 
— May 13 9 o 33 628 4 47 39 | 20 43 41 — © 31 
S||— | 27 20 27 53 | 7 10 21 [| 10 930 | 26 26 16 + o 11 
E } | — | September 9 9 24 57 | 10 937 | 423 8 F 20 28 34 => 220 
ol — da e 16 2L 2 10 5 43 15 — o 10 
' 4 5 4 7 5 
| 1 _ 18 17 48 55 | 1017 46 | 8 28 36 5 33 34 + 0-27 
7 — — 21 20 25 14 | lo 20 2910 7 42 03-23 - 89 ” 0.44 
3 1734 April 12 16 33 43 4 20 53 8 5 28 ST 420-4 — 1 12 
| —— | December 22 6 11 42 | 0 1 12 1 „„ 9 
1735 January 3 17 24 15 | o 12 27 | 8 21 4 a 16 43 41 — O 35 
— „ e © 1 = 36-0 — o 59 
( — 25 10 38 20% 1 i158] 58 8 | B 24 26 42 + 0 43 
Moon Ecl. | —— | Seztember 20 13 10 20 | 7 27 13 | 6 o 0 | 8 19 48 + o 32 
Moon. | 1736 March 15 12 6 43 3 6 8 8 «a 6 36 27 * 0 $1 
Moon . . | —— September 8 14 52 o 1 6 0 o 27 0 37 + o 28 
Sun Ecl. | —— 23 4 34 6 | 6 19 29 | 11 29 49 „ + 0 36 
Sun , . | 1737 February 18 2 37 53 | 11 2 10 9 0.8 * 232-13 v9 — © 56 
1743 | September 22 12 11 36 | 9 353 | 6 444 T 13 15 o — 0 7 
— October 19 9 59 38 9 27 36 1 — RY PO — 0 8 
—— | November 9 3 14 33 | 10 16 o 1 17 25 F — 0 44 
— | December 13 6 25 4811 16 43 3 6 48 „ + 0 17 
— 19g 12 1 32 | 11 22 30 5 29 26 . 1 
— 26 18 21 40 | 11 28 52 | 9 6 9 W n 
| 1744 March 23 17 38 42 2 16 43 8 21 48 r 
1 —— April to 8 4 38 | 3 2 20 | 3 26 12 | & 27 45 41 — O 11 
1 Mey 13 044 % see 8 55 T2 4 
3 8 Lamm $3 1% m| «s 8438 | 9 9049 | * 22 47 o© — 1 10 
84 5 24 19 28 40 4 10 © 9 21 33 „% T — 1 18 
1 — 80 20.57 3 | 4 18:14 e 16 9 . — 0 44 
Q — June 2 25531 | 4 17 31 t 9 28 . — 1 32 
"Re J) 2-3} 17:93. 20 == 1-39 
* 0-347 4 1 6-22 4 3-4 14-40 1 - 39 — o 43 
— . 5 1338 7 26 26 . 8 
— Ju'y 12 11 42 4 [ir 29 25 5 23 45 „ — 1 17 
3 13 12 3240 | 22 30 | 6 466 1 0 o 
| — Auguſt 19 17 56 17 6 24 26 9 2 47 on 16 4 1s — O 34 
1 —— | Sertember 4 4 55 23 - Mts * 2 18 © F + 0 34 
m—— ; Ls 38-21-49 1 =F =— 0 9 — I 10 
Moon Ecl. 1747 February I G bo 7 6 0 A n 6 17 5 + © 38 
Sun . | 1748 July 14 o 15, 48 o 10 22 0 o 24 $6 wa =. + 0 11 
Moon 1750 June 8 8 58 30 | 8 18 18 5 29 58 1 28 17 24 | —1 26 
(5 Number of Obſervations 100; Difference of the Errors, in Seconds of a Degr 1 
A Error Deen , in Seconds of a Degree, 4423”, whence the —_ 
egatiwe = — 37/177 
But the 2 3 © Errors 5 = 36 1 8 = = 730 48” Dif. 
Whence, the Sum is negative . — 42% 


Motions, and Table, P. 
independent of thoſe cerrefting Tables, 


N. B. The 100 lunar Places, in Pages 372 and 373, were computed before the Acceleration-Table, ' P. 374, for correcting the Moon's mean 
375, for correcting the VI. and VII. Equations, were made; which Places, and that in Example, P. 34, are computed 


Total- 
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Total CORRECTION of the Mean MOTION of the MOON, 
According to Correction of the Moon's Mz ax MoTion and AccELERATION; for any Year of a given Century 
before and fince CHRIST. C. | 
Correction of M.“ Total Correction : jv hp 
Centuries [Motion p, for| Acceleration, asſof M. Mot. p, Total 
| before given Centu- the Square of |the Sum orDif.| Diffe- EXAMPLES of the Cons rxveriox of this 
and after ſries, 10* 7* 52/|the Centaries. [of Correction, ſrences in TABLE. 

Cbriſt. 145”, Mot. for 1]For 1620 and M. Mot. and ſa Cen- 

Century. 1820, ＋ 10#. Acceleration. |tury. 

a * 4 ar .a& To 3 Wy _ 

1900 | — 1 3 28 [| F2 318] 0 59 50| 6 ; EXAMPLE I. 
goo | — 1 1 8 + 1 54 24 | + © 53 16 6 +4 Radical Year 1720 
800 | — o 58 48 B'S Sn + G6, + B. C. ＋ 1000 
700 — 0 56 28 +137 36 ＋ 040 8|357 Pn — 
600 — O 54 8 [T1 29 42[T o 35 34 5 34 Centuries 27,20 X2/2o/ . 1 4/28” 
500 — 51 48 [+122 8|+ o 30 207 10% X 29.20 0 = 739,84 X 10 = 
400 | — 0 49 28 | F1lti454| + o 25 26 4 54 Acceleration = + 20 3/187 
300 — 0 47 8]F1 8 o| o 2o 52 + 31 Correction of M. Mot. — 1 3 28 
200 | — 0 44 48 | T1 126|+ o 16 38 5 

— 0 — 0 42 28] Fog; 12 0 12 44 3 54 Total Cor. M. Mot. + o 59 50 

A. C. oo] — © 40 8 7 o 49 18 24 0 9 10 $4 
100 | — © 37 48 O 43 44 © 6 6 
200 | — 0 35 28 T 38 30| + oO : 5 > 27 [Radical Year 1 Ede ahi ” 
z00 — 0 33 8[To 33 36 ＋ 0 o 28] 2 3+ N 
400 | — © 30 48 T3295 — 0 145 * 3 

00 — © O 2 — © ; 

8 8 — 1 <a . 4 3 > 5 t 34 89 22 * 222 19/ 8”. 
-00 | o 23 48 | +017 20 — 0 6 2814 1 N gens thr 3 
800 [ — o 21 28 $014 6 — 0 7 223 5+ co — — f M. n 
goo — © 19 8 E214 12 — © 7 56 * rrection of M. *. — 19 8 
1000 — © 16 48 O 8] — o 8 10 

| Tied Fo. & 140 3 * 3 - Total Cor. M. Met — 7 56 
1200 — 0 12 8 [TO 430 — 0 7 38 ns” 
1300 — 0 948] +o £56] —o 6 52 45 EXAMPLE III. 
1,00 — 0 7 28] Fo 142 — 0 5 46 f * Radical Year — 1720 
130% — 0 5 $1 Fo og8| —0o 4 20], - A. C. 2000 
1600 — 0 248] Fo 014|—o 2 34 6 — — — 
1700 — 0 o28]+0 o of —o © 28 8 Centuries 2, 80 X 20 zo” 6732“. 
1720 33 1 4 83 10” X 2,800 = 7,84 X 1070 = 
Rel” og @:*To 0 HITS £4 4 43 Acceleration = + 1/18 
no jt eo 85 634» © 5.88 1 Correction of M. Mot +6 32 
190% Ito cgi] Fo 0 37 0 4 4 * —— . 
2000 + O 6 32 1 18 + © 7 50 | 3 Total Cor. M. Mot. + 7 50 

The Correction of mean Motion of the Moon is according to 2/ 20” for each Century, from the radical Year : 
— before, and + after 1720. And the Acceleration is according to 10” for each ſquare Century, from the mn 
Year : + before and after 1720, Whence, by connecting thoſe Quantities, the total Correction of mean Metin, 
and total Difference in each Century, are determined, as above. 

NM. B. THE Acceleration of the Moon's Apogee is the ſame as that of the Moon; but with a centrary Sign, or — 
from the radical Year ; and conſequently, the Acceleration of the Moon's Anomaly is double the Acceleration of th: 
Moon; with the ſame Sign, or +, from the radical Year, 1720. The Acceleration of the Moon's Node, from the 
fame radical Year 1720, is the Half + +} of that Half, of the Moon's Acceleration, with the ſame Sign, or +, ſion 

ſhe radical Year. 
Acceleration ). {Acceleration 's An. Acceleration )'s Ap.|Acceleration V's 8. 
| 2A 
2 
THUS, ＋ A. ＋ 8&. — A. + + A+ —. 
| 


— 


r 


| THE above Acceleration-Table is added.to be examined by future Obſervations; that it may be determined whether the Moon's mean Metin 
vicker in this Age than our Tables of mean Motion repieſent : as many Obſervations of lunar Ecupſes, and other Obſervations, without the 


zypies, ſeem to prove an Acceleration, different to what is remarked in P. 55. 
* ; A TABLE 


——— 
= 8 - q 


am of the Vich and VIIck EQUATIONS of the MOON, at the Beginning of the 


"and NAVIGATOR. 


| 


"3" TABLE for correcting the 8 of . — * 
| Argument. — 17 370. : | EXAMPLES of the USE of the Decimal Multipliers and Logiſtical Logerichazs, 
2. * — — — Ir rr nn — — — — — 
| 9 | 00329 65 EXAMPLE I. VT. Equation, + 2 25 
0 69 1 — * 71 * p Lo. Log. VII. Equation, + 1 4 
10 1 221820 + 4 of worry Sum, + 4 6 
15 | ,62 wn 15 40, 1 fell ; 1 + 246 
20 | -64 | 3939 1.20 750 „ 
25 | „661805 [5 | 9" $071 29905 2214 
| x 7 0 „69 161 © 11 1 2228. 
| bb j— 169,74 = Þ+ 2 50” Equation, 
s| 72 [127] 's | EXAMPLE. VI. Equation, — 2/ of 
10 | ,75 | 1249 | 20 Lo. Log. VII. Equation, + © 50 
15 | -79 * 15 | — wi 1.7712 Si, == 3-20 
20 |.» 2 COP 1 Da©, 1150 f 0.1024 | In Seconds, — 70% 
% * 278 3 20 'y „ 136 | 7510. 2% 159 + » 279 Xre.. 
2 od Bonn hand 0 1.8136 1 
ö ö | — — 490 
. 6. 92 | 0362 | 25 1 35, = == 55 Equation. 
10 | ,95 | 0223 | 20 ; : 
15 | »97 | 0132 | 15 RULE. Multiply the Sum of the VI. and VII. Equations, connected with its proper Sign, by 
4* 20 | 99 | 0044 | 10 the decimal x r, correſpondent to ) à O, for the Product of the required Eguatien. Or add the 
x 25 [1,00 {ooo 5 Lo. Log. correſpondent to ) à O, to the Lo- Log. of the Sum of the VI. and VII. Equations, for 
3 9 © [1,00 o © 9-3 wn Log. of the required Fquation, to which prefix the Sign of the Sum of Equations. 
| 


— OO RC —— — ——— 
— — — — 


According to Mayer. 


According to Sir J. Newton, 


TY 
* 


— — — * — —— 
. 


"NJ Arguments, [Sig-&Dee [Greateſt Equations J | Ne. 1 Argrs. correſpont.\Sig.&&Deg.qGreateſt Eq.) » [Arguments and Greateſt Eq, 
| 1. o' M. Anom. oe I/ % AP-T20N, 111 Q's NM. Anom. 10% . OM. An. — 119508 
a 2 Annual. 4 o | ST Aa a. * ; ; 2 se a 20008 
1 =o 2 | Woe ——9 24 
I. | Oz )'s Ap. 0 115 EY. . 5 59 = X. Dio -M. An) 1 1 15 KC. 345 2.Arg. Oi ) Ap. 3347 O Ap. 
s | denotes Scmiannual.] | 10 15 3457 ＋ 2/24” *. reverſed Arg. 10 15 U . O in.0.ants 3 56 OPer, 
III. 029 f 11 IX. 840 115 + dd "4, = Ab 
1 10 15 R 983 «..| reverſcd Arg. 10 15 a FIND ants Þ 10 1 + 47 U 
| ; —t03*Þtobs—togi+to129 
rv. | Mew cg [fo 2E. „„ Freie 2E. [row 
V. | Mean Evection $2 | VIi.j2. Ya ©. | 
s | +2. D M. An. 1 FE P | 9.4 12 E. 30% * * „ d*'0@ 
F - 1 . ; 5-48. DAO JAp.iQ Ap] 
VI. | Mean Evection o 1wV. 24 S "2-0 5 
2 + Q's M. An. N 1. 0 X . . 725% "2 | I} ; 3 o 2 . . 1748“ | ge = 2! 25% 4 
2 by” 4 to6% — to 128 uy 
VII, Mean Ev*#4on. 1 3 O + 1 17 . 2. JaO—OAn, 0 3 „E. 17 124 * HR. 8 . * 
yi] . An. 9-0 |= 4 1 —5 An. T1 5 E 14x: P "on fr. 18 and 54 
: a Bo. , | <£9q-Ap. D. Cat accordg 
Ix — eee. f 4 Won 4 X11 4 5 * g N a6 — 27888495 1565 ou 
Tr. Exec. or) 4 2 2 1 ' 2 J cor. — 3 1 ur ꝗ and g; or Mayer's and 
— T4 Eq. Ds Cent. 1 ; 29 path= ah 5 80 1 * D An. 1 8 29 . FE 2 to lobes 123 x; 
* eg. 5 3-14 "I'S rale. I 14 39" 3 45. Arg. JaQO FFr. 34 14/F- 
x” Þ eq A 9 * 14 |— . 39 22, gibbous, | » ) eg. 4 O true, 3 4 15 | —41 41, sibb. ] In Gant: To — — 
: . 4 7. Doubtful to Newton, 
No, | For the .M O O N's Latitude.. 3 
a ; N - ö — a _— 
1. p in Orba g. f 4 dere 81287 I. |) io O. 1 4 ese of 87 — — 5; 
l. 5 3 © 1 ; b 4 © Arg. == that Arg. trans 4 
2 Ak. fa dy FG. 2 K = * 8 32 . 2. 50948. © . 8 50 — nh 9 = 
= | | For the Moons P ARA LLAX. 850 5 
. |M. Aa. egit 7 g vd I. P cor. An. 0 Becauſe 2. 5 2.0 =I. 
* 45 * | | OSS A” | II. | daQ—JAn 0 = Mean Exec. = M. An. 
I 3 0 |—.,.1 0 III. I eg. 410 6 —2- Oi ) Apogee. | 
Mayer s II. III. and VIII. Equations have theſe Arguments and Greateſt Equations, We 
Arguments, . Sig. Deg.| Gr, Equat, Arguments transformed. 
II. 2. J'a © FOM, An, } ; o | J & 547 | Or Arg, Mean Eve#ion + Moon's M. Anomaly ＋ Sun's M. Anomaly, 
III. 2. ) 3Q—O M.An. j © 2 Ii 2 | Or Arg, Mean Fvectien + Moon's M. Anomaly — Sun's M. Anomaly, 
> oy INAS—QM.4s. ; 2 4% | Or Arg, Mean Evefion I Sun's M. Pl, + Sun's Ap. — 2, Moon's Ap, 
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| 0f DETERMINING the MAXIMA, and CONSTRUCTION of the LUNAR EQUATIONS at the —.— of un WORK. 


_— 
* * 


« *F IS ST TCTYsw WO Ie THREE TY ST YT TRY nn An r * 


22 —— — A 4 * T_T T_T 


ron the greateſt ANNUAL EQUATION of * MOON, © I. Or, in the fame Ref, 


arith 
AsSq.M,divr, Mot. Þ a©, 120 AG rages co = 
| Pot Q= 8. Sun's Equat. at greateſt; s xp the De of O's Period; [| To $9. M. diur, Mot. QO4 )'s Ap. 9 23147“ 1 6.9 57934 
m == Moon's Period to 563 n mz, )'s ſynodic Period to Sun; Then, Sq Sine gr, 24 Then, Ap. 12% 187% 


* 


urs 


p @&- + & * 9.3284416 
r * Q== Sine preatet annual Ta ) = 11 25”, J To s. 3/ 46” as before, in Oftants , , , , . » 7.03956 32 


3 «+ Jo. 4771812) 2, 1061 Jo. 3234790 Now, in Octants this Equation is increaſed and diminiſhed in che 
m*=274,3216 ſquared 2. 8) 3022 þ : = 365%, 2565 2.5625979 reciprocal triplicate Ratio of the Sun's Diſtance from the Earth; ay; 


Q=S, 15 55 go# $.52747754 n= 294,53 14702634 is 147 IR when leaſt, and dae when n — But when the 


Moon's 3 is out of the ants, : 
Sum, x 11 Nen . Sum, „ 4+3563403 | As Ra to Arg.or 2. Oà p Ap. ( or, according to Newt, 
— 4.356 349g ie Moon's Apogee from neareft Sizigy) :: 3“ 46”, or other greates 
| NY Equation in O: preſent Equation, re aired. 
. an. Eg.) 17499 8. 7. 5212706 dir „ This Equation adds to mean Motion in the Paſſage o the Moon's Ag ger, 
.B from the Quadrature of the Sun to the of wh but ſabtrafts in its Paja, 
Fer gr. Equation Y Apogee, or 8. [rom tbe Sg tothe Quadrature, 
N Put p 282282 Time J's Ap. or Q, and g = Time of Hate , 
Revolution of Sun to Ap. or 8. Then III. FOR the greateſt ſecond SEMIANNUAL EQUATION, 
, 4 3.16699 | | 
77 CT X ee And 2 77 XxX QzaS.gr. Fg. . As Radius * „ . Ss SS 5 Io. ooo: 
| 771212 _—_ . +» o. 3531658 | To Sine of mean Inclination 's Orb 5 8/ 28” homing 
| 1 — Au 786 * * 3 6146718 dp3=3331%357|3-50933859 S0 S. Half Dif, between gr, and leaft Inclin, 8/ 52% 7.411460 
a8. 10 5% 0“ 52747754 — . — 
4 — Sum, 3. 96a 5 50 | To S. 47” 40%, greateſt Equation, re 9 . 6. 935 74 
1 Sum, 11. 229970 lin Octants of © a . 83 in Pe: 
1 — 3.862 55 | in Ap. 4 
4 - * or N ——— { Being reciprocally, as Cube of the Sun's Diſtance from the Ear 
er. I F-7 $67297 | | 
1 4. 2 6 22 Correction of Exection add. Ia other Poſitions, : 
; + As Rad, 1 S. Arg. 2. Oà Q (or, according to Nb . 
26 © twice 3, Rom neareſt Syzygy) 2 S. greateſt Equation 47, | 
N | quation in Oftants, 1 S. preſent Equation, required, ont of C. 
> ein. 3.2669 0:3006344 * « [o.3010300 of the QA , which is the Argument of this Equation, 
0 = 346%,6197 25398533 p=67984,203 3832394 
> = b. 7 55! 50"18.5274775; | 
— Sum, 41334241 IV, FOR the greateſt of THIS EQUATION, 
; Fam, 11.5679652 
4 — 4-1334241 As Radius „ to. ooot oot 
18. Eg. 8 97217 Dif. 8. 7.4348411 To Cube Coſ. mean Inclination of 's Orb, 50 8/28“ | 9.994746: 
3 | So Sine of Eveftion-Equation , , , . 192:0/g# | 8 3-c38c: 
For preſent Equation D, Apogee, and Q, — M- 
e To Sine of . = 


. . „ — 1019727 | 8.3651271 
gr. an. Eq.) _ '} Preſ.Eq. ). | — — 
As br. Eq. © Eto Turks. 3 os lo Pre. Eq, ap Dif. Greateſt Equation, required, , , $3 By Tabs. 1 
1 55/5 23 Eq. S8 As Rad. : S. Arg. mean Eveftion ＋ a. Oà 8 1 58" er“ : pre 
ent Equaricn, 
Sir Iſaac Newton determines 12% 5 43˙ 9 A. 


Ir. Machin from his. Principles] 12 5 | 21 57 | $ 56 V. FOR the greateſt of THIS EQUATION, 


40 
+ When Sir I. Nezoton had found the ann. Eg. I» he proportions, As Sum of Forces 4 . . 7.446734 
TAs m. Ar: Mot. 2 |to M. diur. Mot. Ap. 60 44“ 47% «Opt 10 567 20 To 3, Dif. ſolar Force ) Per, and Apog. 118 . 9.235023 
N 59! 18 9 7 M. diur. Mot. Q 3 10 38 .. 58 10 S0 Radius . 10,00CO0C0 
9 E „A 1 4 — 
13 . 8 Y 7 as above. ſo%2® $345" wo 5 30% To S. uf 297, Equation, required : -y 6.68 18079 
22 laſt 6 Signs. As 212 F 17 39” : preſet 

[on ns. E 41 Sun's mean Anomaly II Equation, 


ſub. L being the Argument, | 
evi. and VII, FOR the Sum of theſe GREATEST EQU4- 
H. FOR the greateſt firſt SEMIANNUAL EQUATION ). | TIONS, 


— - 


| 


e Time O a 's Ap. 41214,786 ſquared, co. | 4. 7706 568 | As Semi-Tranſv, Earth's Orbit 00 ↄ , , , co, | 5 are 
To ſnadic Time 1 Time 0 a «* + 294, 53 ſquared , , . | 2.9405268 || To 3 Times Eccentricity 3685 = 5055s . , , » 3.70372 
Moon's Ap.. . 12% 18“ 9. 3284416 80 f. Eveftion 10 2 %%% «© «© 8.37080 

— — — 


To S. gr. firft Semi- an. Equat, req. 30 46” in Oftants Ol 75.0396: 52 


To S. Sum Equations 4 required , , , ,. , | 7.074101 


— — ee TT oC: = —— — 
10557 50% Sun's Equation. , * Ag 100000 s mean Dit. fr. © : toaDF (ſee P. FR J. 12. 7. bu) = 
; => 57 55s Half, uy 1 — :: fo 8 : to Tang. 4' 6”, = . ſubtended by 2, ſeen from hue 
6 — 5 at a mean Diſt. and Perp. thereto ; or ſeen at P, in a parallel Poſi- 
So® 2 53 45 Sum, = * DF, from the upper Focus of »' Orbit. See Fig. III. fereg"7i 
A. end Fig. IV, further on, 
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* 


GR / 
% * * 
, 377 


mt. Al. wo ” IT __ * 


— —— 


„„ K „ ²⅛ öm2— oR—_ 


— r * 
; ——— 
d 


. FOR the greateſt of THIS EQUATION. fT.. 
vi che great | | e 


$ Sem, Tran. Farth's Orbit 00000 co.] 5. Ooοοοοο 
To twice Eccen. 1685 = 3370 . * „I 3.5276299 


[To S. this gr. Equation . . 2' 24” required , » 6.8431616 


Sum Equations . 4 5 * 


| Dif, 1 42 greateſt VII. Equation, 


VI. Rad.: 8. Arg. Evec, + Sun's M. An. 12 2 24” ; preſent 


nd 59 t o Sint ? + 9.9451513 | : 
$6 S. Erection „ „ „ 1 0 40” 2 : by 8. 3703804 X. The mean Variation being 35/ 10” + 27 14%, and Correction 


The Mean of the Dif. Maxima, in Octants, thence ariſing, will be 
57 38”, compound Equation. The Conflrafion, As Rad.: S. 2 04 p 
Ap. 22 x 87 : preſent Equation, Again, As Rad, : 8. O a D* 
Ap. :: 30" to another Equation, 


of mean Anotnaly according to variable Eccentricity == 1! 6”, added, 
male 38/ 30% compounded Equation. But this Exceſs of Reduction, 
between the greateſt and leaſt, being 24”, and always Subtrafion of Va- 
riation, the mean tabular Variation is 38” 6 + g#, further Correction 
of Evefion, acebrding to the Moon's Anomaly; as the Sun is in the 
lower, or higher , gives 38/ 157 inthe rſt and th Quadrant; and 
37! 57”, in ad and 3d Quadrant, | 


N 1 ; The Corfiruftion's ö fs — ir, 
VII. Rad.: S. Arg. Evec. — Sun's M. An, :1 1/41” : preſent]} Conſt. Log, 9.990335'Þ 1.4 Quad, bh 3 
Equation. ** a | _ LED Quad, Þ+ Log. Tan. 459 og. Tan 
N. B. The Tables ſhew, by the Arguments, when the Equations 


or ſubtratt. | 


is ſeen in P. 48. 


VII. GREATEST EQUATION, 60 29/ 38”, and Conſtruction, 


\ 


at before. 


4th Proportional, which taken from 4 59 leaves 38" 159 Arg. Moon 


a Quadrhture of the Sun) F 
gain As Rad.: S. PAO :: : to preſent: ſecond Equation, 


37 57 


o 


The Eqyation in the Ofantt, for correcting the Variation according to 


IX, GREATEST EQUATION, 19 20/ 40%, and Conflrudion, are 


the Moon's Anomaly, is as 


before 1! 39. 


But, by Obſervation, in 


ſeen P. 373. See alſo P. 362, 


the Quadrature and Syz 


iet, amounts to 17 10” only; ſome what cor- 


* 


X. Firſt and principal GREATEST VARIATION-EQUATION 
deduced, P. 36 1 and 362. 

N. B. The greateft ſecond Variation-Eęguatien is to Rad.: a1,2 10 344. 
nearly, 342 to 344 is as the leaſt and greateſt Diſtance of the Moon 
from the Jun in Conjunction and Oppoſition, — Hence the greateſt ſe- 
cond Variation 27. | q 

And as Rad.: S. Arg. PAO: 2/ : preſent ſecond Variation-Eguation, 

The preſent principal and alſo ſecond Variation form the Compound 
Variation-F.quation 5 connected together with their proper Signs. 

The Tables in general ſhew when the Equations are to be added or 


ſubtracted, 
COMPOUND. EQUATIONS explained, | 
I, Compound annual Equations of the Moon's Apogee adds 6' 22” 
to the greateſt Quantity for correcting the Evect ion. 
II. or 1½ Semi- annual. — The EVECTION, at a Mean, at each 
Apſis, is = 428“ f; the Half 2/ 14%, The mean Semi- annual, at 
greateſt, being 3 45" +2114” = 5' 59, as by Tables, — But the 
ſynodic Time of the Sun's Motion from the Moon's Apogee in the 
lower Semi-circle of her Orb, being leſs than in the higher Semi-circle, 
this Equation is diminiſhed alſo, Hence ariſes another Equation, which, 
like the ſecond Variation, is greateſt in Quadratures of the Sun with the 
Apfides, and amounts to about 30%. It ſubtracts in the firſl Semi - Circle, 
and adds to the Moon's mean Motion in the laſt Semi-Circle, 


reſpondent to the Exceſs of Newton's ſecond Variation, In, order to 
accommotiate the Tablet to this Correction, the Eveen is diminiſhed 
15”, and this Equation 14”. In the Quadratures and Syzygies, the 
Sum of this Diminution is 29”, and reduces this jon to 17 10”, 
In the Octants, the Diminution is addititious. to this Equation, and 
raiſes it again to its Maximum -1t 497 © 

The Compound-Variation is compounded of the principal, and ſecond 
Variation, and alſo the Half of the Correction of Evection. 


CONSTRUCTION of the REDUCTION-EQUATION., 
Orb :: Tangent of 450; to a Tangent of an Angle, which, ſub- 
ducted from 4.59 leaves the greateſt mean Reduction, required. 
As Radius . * - . - . . 
To Coſine of mean Inclination of Moon's Orb. 50 3 28” 9.9982493 


AT: ! 10.00000GO 


— 


10,-0000000 ' 


To Tang. 44 53 4 n 99982493 


Dif, 6! 56% Reduction, required. 
As Rad, ; S. 6/ 56” :: S. doub. Arg. : S. preſent mean Reduc, Equat. 


= For MOON's Mean LATITUDE. + 


be mean borizontal Parallax is determined according to the Arg, Y 


— — — 


Conſt, As Rad.: S. 598/28” 5: S. Aa 8: S. preſent Lat. p. [ 'Confl; As Rad.: S. 8 5 :: 8. Arg, : S. preſent Equation, 


For EQUATION ot MOON's mean to her tree LATITUDE, 


As Rad. : to Cofine of the mean Inclination of the Moon's 


fexo Seconds ; then reduced to the true borizontal Parallax by Tab. whoſe Argument is mean 


| 
M. Arm. or . 10 fl Equations Y, and campounded with ſome) 
ron ( 


like the mefn central and Evection Equations) 


| and farther correfied by Tab. whoſe Argument is D 's true Place from O. See P. 53, 
FOR COMPARISON of COMPUTA TION, Our Aſtronomical Tables are readily reduced to the Aftronomia Arcana, or GREENWICH TA. 


BLES, of the Mean PLACES of the SUN and MOON, by the following EQUATIONS. 


j&f of | — EEA 


gr 


QUATION of the SUN's Mean Places. 
IL TM. An ©: | - Ap: ©: [Ot the ame Sins 
+ of 19%: U + 719% |. — 17 24 Time back as forward. 


EQUATION Q's M. Motion for 100 Years forward from 170. 


Eq. M. Mo.Q.|Eq.Mo.An.Q.|Eq. Mo. QAp.|Uſe contrary Signs for 
— Time back,. 


— —— — — 
N. B. I he ſame Signs art uſed for Time back, as for Time vor- 


ward, in mean Places of © and p. 


15 contrary Signs for Iime back do ole for Time Fran In N 55 


tion O and Y equated, — Cut off 2 Figures to Right; of Seconds for 
190 Yeats for the Seconds for x Yearand deni er Nd. of Yeats. 
1700 ſor the whale Equation, In Seconds, With its proper Sign. 


17118 14 4 * k 
V1 94 > © 14 8 } 128.4 


EQUATION of the MOON's Mean Places, 5 
F F ji. PT. An. þ. | M. PI. Ap, þ.j M. Pl. g.” | 
Ia" Fo TIE TT 
EQUA LION ) 's Motion for 160 orward from 1700, 
M. Mot: h. M. Mo. D An. H. Mo, D Ap.“ M. Mo. S. 
&ͤ COO n 
Acceleration of h s Mot. for 100 Years forward or back, 


— — — YRS 2. A 


n 
* 


1— 4 


The Quantities of Acceleration are as the Square of Centuries or 
Parts of Centuries from-17 50. 
eren 11 


=? .. £5 F Wi. 


r 


EXPLANATION 


* 


Co 
} 
1 
* 


378 Te ROYAL ASTRONOMER 


PE — yy yy — — — 
EXPLANATION of NEWTON's LUNAR THEORY. See Fig. IV. 

— — — — —1¹ Ä—ᷓ4 — N 
FIG, tv. Ax, The Apfida of the Moon's M. Orbit, or tranſverſe Diamere = 

Q P WIRES 2000000" Parts, anſwerable to the mean E:centricity == o 50 Parts 


'zz TC, or CB. | T repreſents the Earth, in the Luer Focus of the 
Moon's mean elliptic Orbit, PLHAHLP, round which the Moon's 
true Motion is performed, B repreſents the per Focus of the ſame 
Orbit, round which the equal Motion of the Moon is nearly performed. 
HH, the conjugate Diameter; LL, the Latus refium; RDNOR, the 
Epigycle of Halley, (whoſe Center is at C) in which the Center of the 

's Orbit is ſuppoſed to revolve to the Left. 


Parts, 

Therefore, TIN = leaft Eccentricity Moon's Orb = 44319 

TR = greateſt Eccentricity , , = 66782 

TC being == mean Eccentricity , . == 55050 

Hence, mY (=CD) =CR = TR — TC = 11732 
———— #2 i + 623% 

NOW, the Point D is moved to the Left in Halley's Eri, ſo as 
the Angle RCD may be always equal to twice Sun à D's Apogee 1 
equated z and CTD == ATQ, ſecond Equation of the Moon's A- ; — 4 
pogee. . 

But Newton, for further Improvement af the lunar Theory, tran(- 1 
lates D to F, ſo that . CDF = Complement of the Sun's true Ano- 
maly to 3600, and DF to DC, as twice the Eccentricity of the Earth's 
Orbit to the Sun's mean Diſtance from the Earth, and the Sun's mean 
diurnal Motion from the Moon's Apogee to the Sun's mean diurnal | 
Motion from its own Apogee, conjunt#ly, wiz. as 334 to 1000, and 
52' 27% 16" to 59! 87 10, conjunttly, or as 3 to 100, neatly;| 
whereby DF = 352 Parts of Eecentricity, according to Nezoton. But, | 
if CD, the Epicycle's Radius, be confidered to DF as 100 to 508, 
(for a farther Correction of the Thecry) then, by Proportion, DF = 
596,5 Parts of Eccentricity. And this DF, at the Diſtance of the 
Center of the Moon's Orb TC, ſubtends the Angle at the Earth, 

A. which the Tranſlation of the Center of her Orbit from D to F gene- 

rates in its 21 man 

The Double of which Line. DF, in a parallel Poſition, at the Diſtance of the wpper Focus, BY o n's Orbit from the Euth, ſcen at doubl: 
Diſt. 2 lower Focus, nd, at wet 2 fre Angle as DF did before, ſeen at, the lower Focus, which. that Tranſlation from D to F 
generates in the Motion about this upper Focus, But, at the Diſtance of the Moon from the Earth, 2DFP at the per Focus, in a paallel]. 
Poſition to the f Line DF, ſubtends an Angle at the Moon, which the ſaid Tranſlation generates in the Mpon's Motion. This Angle is called 
24 Equation of the Moon's Center, which, at a mean Diſtance of the Moon from the Earth, is nearly as the Sine öf the Angle comprehended 
by Lines drawn from F and D to the Moon; and amounts to 2/ 25” when greatefh, according to Newton ; 2DF being then at right E with the 
Moen's mean Diſtance, But DF being taken == 596, 5 inflead of Newton's 352, the greateft Equation will then amount to 4 6”, according to 
our Tablet. And the Argument for. finding this Equation at all Times, (according to Netuton) is by adding the Diſtance of the ) à Sun to the] 
Moon's Apogee from the Sun's Apogee, F : : | 

Then, As Rad. 1 F. trbus found 21 25% © preſent ſecond Equation of the Moon's Center. To be added when the Argument is /e/: 
than a Semi-Circle, and ſubtracted when greater. And rbus, by Newton's placing the Center of the Moon's Orb at P, to revolve round] 
Holley's moving Point at D, it is made to deſcribe a certain curve Line, of variable Radius FC, about the Center C, with a Velocity almoſt reci- 
procally as the Cube of the Sun's Diſtance from the Earth z according to- the Laws of Nature, obſerved. | 
| TB p, Angle at upper Focus. 

AB p, the meas Anomaly of the Moon. 

| BC , theeccentric Anmmaly of the Moon. 

| BT. p, the true Anomaly of the Moon, 

| RCD = twice Sun à 's Ap. == 2, An. Argument. | 

TD or TF = preſent Eccentricity. of. the Moon's Orb. - 

CTD or CTF == ſecond Equation of the Moon's Apogee. i 
QQ, the preſent Poſition of the Agſides or Apogee. ment of Evection. | 

| ChDorC}HF, the Semi-Angle of Eve&ion, at greateſt (when CD) or CF ) ==900®) ==40* 20” fer?, Y or DCF An-“ 

(FF MB), Angle of Correction of the Moon's mean Anomaly, and £. ABM,. the Moen's corrected mean Anomaly, _— to | 
Bulhaldss. n ſj ; 4 ; » Ws 
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| _ DIFFERENT OBLIQUITIES of the ECLIPTIC as ebſerved in different AGES of the WORLD, by eminex: ASTRONOMERS, | 
' Yr bef, Chr, Aftronomers, Obliquity. Yrs fince © | Ire fin. h. Aſtronomers. Obliquity. 
| 0 Chriſt. Aftronomers. Obliquity. 1490 Dominicus Maria Navara. 1 0 * 
| 280 Ariflarchus , 23 51 © 880 1 a Ferrarienſis . . + 4. 23 29 © 
270 Eratofihenes . 23 51 oO | ber . 22 35 O 5 1514 Virnerus «+ = 32 . 23 2 O 

| 240 Hipparchus « 23 51 © git Ahabet Eben Corra . . 23 33 30 1572 Tycho Brabe . . 23 31 0 
Since Chr. | 992 Abu 2 1670 {res K 1,0. 30 20 
140 Prodlemy „ 2 20 Cogandi i 23 22 1 1760 P. Mengoli , , , , 23 2% 24 

325 Benimula , » 3 - 0 1269 Cojab Ngſirodni „6% o&Y YO _© : 1673 Mr. Ham cad "FRAY. + 73 
$27 Almamon . .23 35 © | 1363 Even Shatiy , , , 23 31 © | 1700 Nr, _—_— .* +» „ + 23:29. Q 
$28 Iabia Eben A- 1437 U Fr. . +» 23 30 17 1750 Dr. Br * + + 23 28 30 | 
bumanſar \ 2 o | 14 Regiomantanus , + 2329 © | Variable alſo according to N. 90 . 


Ak 


„B. The: ipal Difference of the above Obſervations bas partly axiſen from the Imperſection of the Inſtruments with which they were 
— the —— Fi ulneſs of Obſervers, and their imperfect Knowledge of Parallaxes and Refraftions, See Philoſoph. Tranſafions, Ne. 
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| EXPLANATION of MACHING LUNAR THEORY. See Fig. V. ö 
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THE Cixcr.zs ABC 
o repreſents the Moon's 
Orbit about the Earth, 
placed in the Center T, 
at a mean Diſtance, the 
Moon having no other 
Gravity than to the 
Earth, The Diameter 
ATC divides the Part 
of the Moon's Orb 
ABC towards the Sun 
from that Part ADC, 
oppoſite to the Sun 
the Diameter BTD is 
the Line of the Moon's a8 
Conjunction with or 'S$ 
Oppoſition to the Sun, & 
The Fig. LMNO is an 
Ellipſis, whoſe Center & 
is carried round the Z 
Earth in the Orbit AE 
BFCGDH : Its longer 
Axis LN, always paral- 
lel to BD, joining the 
Eai#th and Sun, TS, is 
double its ſhorter Axis 

MO. While the Erg. 
LMNQTHs carried to t 

Lefi, from A to E, B, 

F, 2. G, D, H, Sc. 

the Moon revolves con- 

trary, from M to P, N, 

Q. O, R, L, V, M, 
deſcribing equal Areas 

in equal Times about | 

the Center of this ellif tie Epicycle, 


irom the Ea 


The Figure MP N 


{ to perf. . | * . oy . i 
e nell 8 as to perform a Revolution therein, in the fame Time that the Center of the ſaid elliptic Epicycle yerforms 


The Mzon is always in the remoter Extremity of its 
tremity of its longer Axis, at the Time of New and Full 


hint 1th, AT, in the duplicate Proportion of the Moon's periodical Time about the Earth to the Sun's periodical Time; being as 47 10 8400, 
, 2 


| 0 5 , FIG. v. 


rter Axis in M, and O, when in her Quarters from the Sus; and in the nearer Ex- 5 
oon. The ſhorter Semi-Axis of this Ellipſis MA, is to the Diſtance of its Center F 


3—— 


QORLVM deſcribed by this compound Motion of the Moon in the elliptic Epicycle, while the Center thereof is carried round 


the Earth, very nearly repreſents 


the Form of the Moon's Orbit.z ſupppſing it without Eccentricity, and that its Plane was coincident with 


he Plane of the 


Ecliptic z and alſo that the Sun continued in the ſame P 


os wa w_C- 


- 


hace, during the Moon's whole Revolution about the Earth. 
| | * ET 


: 


T 
' 


4041 bs | | CET W | 70 ” * — . 
* Of MAC HIN's THEORY of the MOO Nes MOTION. | i | 4 

; PROPOSITION, A Body bein deleted tee Forces, tendi ' THIS Corolla bein igh ied, wi f 

| a 5 ö ; | g rightly applied, will ſerve to explain the Va- 

472 to troo fixed Points, will deſcribe ines drawn from thoſe || riation of the Kade of the Plane of the Moon's Orbit with the 

red Points to the Bedy, equal Solids in equal Times, about the Line jon Plane of the Ecliptic; without entering into the intricate Calculation 

ing the ſaid fixed Points. : 


a 
0 


ies at the ſamE Time, as 


Bodies deſcribe equal Arca in equal Times, about t 
their reſpeQive Revolutions 3 but as_tbis Lato ha 
cFtve, by Sir Jaac Neruten, 


This peneral Law of centripetal Ferces, according to *þ ler, ik, that 
N e ſingle Center 


when a Body gravitates to two different 
every Satellite gravitates towards its Pri- 


been provechſſ is found to be 2! 43, or 2 


contained in the Cerollaries to 34 Prop, of the III. Book of the Principia, 
to determine the greateſt Quantity of Variation, when the Line 
Nodes is in Quadrature with the Sun; whſch, in particular Numbers, 
45, according to Newton, 

But in this Caſe before us, we have a plain and general Rule, from 
the foregoing Premiſes ; namely, that the greateſ Variation, in the ſaid 


mary, while it gravitates alſo towards the 


Sun, Mr. Machin, to ſupply || Poſition of the Moon's Orbit, is to the mean Ine/ination of the Plane 


the Defec of Kepler: Law, 
explained the Motions of the 


Law of the above Propeſition, 


differe nt Centers at once. 


Line joining 'both' the Centers, 
That is, if the Area be 


6— „„ „%% EL. 


1 


of Gravitation to one Center only, has 


Moon, and of the other Satellites, 


the 


thereof, as the Difference of the greateft and leaſt Areas, deſeribed in 


| If a Bedy gravitates tewiards two f 
be ſu Peres for given mall Intervals of Time, wing in @ 
through one of thoſe fixed Centers, the Inclination of the 
will wary according to the Area deſcribed : || nearly, 
in Ag + 1 — Inclingtion will be dimini 
rea be dimi the Inclination of the ſaid Plane vill 10 ö 1. T. 
—_— that the Solids deſcribed, ace 2 Jaid Plane will be || clination of the Plane of the Moon's Orbit, at this Time, to the megy 
eq „ „„ 


according to a Gravity tending to two 


the ſame Time, by the Moon about the Earth, when in the Conjun#icr] 
* in the Quadratures, to the mean Area. ard 5-60 2 


: 10 e, if 8 be to L, as the Sun's to the Moon's Period; then the 

ed Centers, ' zr £b i RADARS * 3LL 

lane paſſing} greateſt is to the l Area, as /SS-+3LL to 8, or as $S + 2— tos, 
aid Plane to the r ' 


So that the Difference of the Areas, is to the mean Ates, as 1 
ILL to S8 ILL; in which Proportion is the Pariation of the In- 
to_the Fregeit ian, may be} laclination thereof; " agreeing,” neatly, 


with Sir Iſaac Nezton's Com- 
putation, 


Cecs 


IAeſides of its Orbit; xhich Revolution, from one Apſi to the other, 
is performed in the Time f the whole /bratory Motion of the 2 

the Apfides of the Orbit being the extreme Parts thereof, in hlt 
only the libratory Motion, to and ſtom the Center, ceaſes. 


Force, to sccelerate or retard the Motion, to or from the Center, is the 
I between the Gravity of the Body 


a Center, in any Curve, whether deſcri 


ä = nn — 


MOREOVER, there is n general Method, a0 M 
for aſſigning the Lazvs of the 


ledge of which Motion Mr. Machin thinks neceſſary for defining the 
Laws of the Revolution of a Body, in Reſpe& of the Motion of the 


According to this Theory, the Motion of a Bady round the Center 
of Revolution, is not conſidered as a continued Defiction from 3 


ſtrait Line ; but as compuunded of a 1 Motion round the Cen- 


ter, and of a rechiiscar Motion to and from the Center of Revolution. 
To each of which Motions, Mr. Macbin aſhgns its proper Equant.- 

The general Property of an Equant for any Motion, is a Curve-Line 
d:ſcribed abaut the Center thereof, wheſe Rays are reciprocally in the ſubdu- 
plicate Velocity at the Center, or Velecity of Rewd/uti *. 

The WAN for the /ibratory Motion, is 'a j 
the Areas of Which are propcrtional to the Times wherein the ſeveral 
Spaces of Libration are performed ; which Figure is determined by the 
Law of Gravity, tawards the Center, being known For the /ibratery 


wards the Center, and 

he centrifugal Force arifing from the circulatory Motignrz, the latter 

ing always ſubjeft to one Rule: 1 all HE 

& a-centri Force, ot 

not, the centrifughl Force will be directly, in, the duplicate Propyrtion 

4 the Area def, 
r 


cribed in a given Time, and reciptocally, in the trigicatef 
oportion of the Diflarce; being an immediate Conſequence of a 
known Propoſition of Huygens, And the like Proportion alſo hold+ 
as to the centripetal Force, in all circular Motions whatſgever, from a 
—_ Prop. in Sir Iſaac Newton, And what is true of the centripeta/ 
orce in Circles, is univerſally ſo of che other F orce, in Orbits gene- 
tated of any Form. 9 
Moreover, that by knowing the 
orce being always known, the Difference thereof (being the abſolute 
orce to move the Body to and from the Center) will be alſo known. 
And, from thence, the Velocity of the Motion, and the Space deſcri- 
hed, in a given Time, may be found; and alſo the Eguant deſcribed. 
Example. If the Gravity be reciprocally as the Square of the 1 
the Equant for the libratory Motion, will be found to be an EAgſis, 
fimilar to the Orbit, whoſe longer Axis is double the Eccentricity. And 
the Center of the /ibratory Motion, that is the Place where it 15 ſwift- 
will be in the Focus of that Orbit. The Time of Libration, 
rough the ſeveral Spaces, will be meafured by the S:#ors of the ſaid 
Rl: 


the Period of the Revolution, 

In any other Law of Gravity, the Eguant for the libratory Motion, 
will be either of a Form different from the Orbit, or if of the ſame 
Form, will not be alike divided. 

The Eguant, for the /ibratory Motion of the Moon, is a Curve 
of the third Kind, whoſe Equation is of four Dimenfions 5 but may be 
deſcribed by an Elliphs 3 the Center of Libration not being in the 
Focut, 


cult to ſhew the general Cauſes of the Change of Eccentricity, and the 
Inequality of the Motion of the Moon's Apogee, For, when the Line 
of A is moving towards the Sun, it js eaſy to ſhew, that ſince the 
external Force in the Apſides is then centrifugal, it will contribute to 
lengthen then the Space and Time of Libration. By lengthening the 
Space, it augments the Eccentricity; and by lengthening the Time 
of. Libration it alſo prolongs the Time of the Revolution to the Apr; 
caufing what is improperly called a progreſſive Motion of the An. 
But when the Line of Ap/i: is moving to the Quadratures, the external 
Force in the Apfides, is then centripetal, which will contribute to ſhorten 


— — — 


—— 


kx 


fimilar to thoſe deſcribed by the Body round the. Focws of the 
Orbit. And the Period of the libratery Motion will be the ſame with | 


þ 


of Libration, 


Revolution to the Axis will thereby be 


„ ® + n . Se „ 


contracted; cauſing what is improperly called a retrogade Motion of the 


2 — _— LL —o 


— . 
* 


When the Moon is in that Half of its Orbit next to the Sun, it 
then being nearer than the Earth to the Sun, it will bave a greater 
Gravity than the Earth to the Sun; which Exceſs of Gravity, according 


ons about l 


Gravity of the Body, the other | 
to- 


* 


From this Method of reſolving the Moon's Motion, it is not diffi- [Frey 


wy 


Leh; C,theCen- 


to the 1 Theory, conſiſts of tvs Parts; one acting in the Line 
PE, parallil to that which joins the Earth and Fus; and the other acting 
in the Line E,, directed to the Earth. And theſe tο Forces being com- 
pounded into one, conſtitute a Force directed in the Line Pe, (ſee Fig, 
V.) which is in Proportion to the Force of Gravitv, as that Line 


5 is to Te, nearly. Hence, as there is a Force conſtantly impelling 
L e 


Reaſon as the Grayity of it to the Earth is ſuppoſed to infle its Mo- 
ally have ſo many diſtinct Motions ; but that one fimple Motion of the 


ſeveral Irapulſes, or Motions. 
If A repreſent the Equation of the Sun's Center, 8 the Sun's Pericd; 
P, the ſyrodical Period of the Moon to the Sun; L, the Moon's Period to 


the Starr; Then, —— 


S* ZE = the annual Equation of the Moon's 


man ſition, ” 
IF AE repreſent the Equation of the Sun's Center; P, the 
mean periodical Time of the Apogee or Nede; S, the mean fynodical 


38 
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ing as Sand P are defined. 

According to which Ralu, the Equation of the Sun's Center 

ann, Equat, 

ann. Equar. 'I Ap. 

ann. Equat, D' Node 
The above general 

tand:s, ſerve for any other Satellite, as well as for the Mcon, 


Xx E, = the annual Equation of the Apogee or Node, accord- 


. 


theſis, 


$ 


— 
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A METHOD of finding the DIFFERENCE Setween the Angle of : 


true Angle thereef from Aphelion, According to the late Abraham De 
Moivre, F. R. 8. Ser bis Analytics, 


IF EPD be an 


ter 8, F, the ei; 
DE, OY, the two 
Axet; and a Planet 
olyes about the 
Center of Force in I) 
the Focus 8, and 
you make . EFQ, 
the mean Anoma- 

ly : 2 right An- 
les z: as the Arex 
PBE : to the Area 
DOPE of the Semi-Elliipfis. 


the Space and Time of the Libration, And, by ſhortening the Space, 
the Eccentricity will hope be leſſened 3 and by ſhortening the Time 
the Time o 


Let CD-, COzzm, SP==z, FP==y, Ge, Then, by the Metbed 


ſomewhere towards the Point e; this Force is ſoppoſed to] 
tnflet the Motion into a Curve- Line about that Point; for the ſame | 


nion into a Curve - Line about the Earth: Not that the Moon can aQu- |. 


Moon round the Sun is ſuppoſed to reſu/t from a Compoſition of theſe |. 


* 4 —_ 
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Time of the Sun's Revolution to the Apogee or Node: Then will] 


ill be in a given Proportion, reſpettively, | 
ropofitions and Proportions, weutatis mu- 
Mr. Machin ſhews a Merbod of correcting the Angle of mean Ano- | 


maly at the upper Focus (by an elliptic Equant, ſee P. 829 ſo as to yive| 
the true Anomaly, according to the Proportions of Ward's Hypo- 


Planet at the upper Focus (acreriling to Ward's Hypotheſis) and tbe 


You may find PFG = the Difference of the. Angles EFP, Ero, «| 


of Fluxion, 'CP = n = 


7 == 
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THE Angle of the Moon's Elongation from the Center, repreſented 

by eTP-is the Variation or 1 of the Moon; the Propertres 
ich r from Figure V. f 

6 2 is the Sine of tho double Diſtance of the Moon 

from the Quadrature or Conjunction with the Sun; it being the Diffe- 


onſtruction of the Figure, are in a given Proportion. 
be * ut ore gation ie, all other Circumſtances being alike, in 
the duplicate Proportion of the ſynodical Time of the Moon s'Revolu- 
tion to the Sun. For the Variation is in Proportion to the mean 
Dizmeter of the 'Epicycle, in the duplicate Proportion of the ſynodical 
evolution. 

rb GREATEST VARIATION is an Angle whoſe Sine is te 
Radius ar the Difference of the greateſt and leaft Diflances TM and TN 
next the Sun, that is 4 AM to their Sum. ; 

According to which Proportion of the Lines deſcribed, this Rule 
makes the Elongation near 29 Minutes, which would be the Vari nion, 
ſuppoſing the Moon performed its Revolution to the Sun in the Time 
of its Revolution about the Earth. But this Elongation of 29/ being 


_ 


— 


— 


[| Time of Revolution, it will give nearly 34“ of Variation. 

What is ſaid of the Epicyc/e is upon Suppoſition, that the 
2 Orbit round the Sun is a Circle, But if the Eccentricity of the 
elliptic annual Orbit be conſidered, t he mean Diameters of the Epi- 
cycle muſt increaſe-or decreaſe in the reciprocal triplicate Proportion of the 
Sun's Diſtance. 

Mr. Machin next ſhews a general Method of finding the Inequalizy 
by an Eyzant, in any Revolution, when the hourly. Motion, or Velo- 
city of the revolving Body varies, in Reſpect of its Aſpect to ſome 
o' her revolvicg Body. IR 
That, in any Revolution, the mean Motion and Inequality 
are to be aſſigned by Means of a curvilinear Figure, wherein equal 
Areas are deſcribed about the Center in equal Times; the Property 
a which Figure i, that the Rays from the Center, are always in the 
reciprocal ſubd: I” ate Proportion of the hourly Velocity about the 
Center. 

. He gives an Infarce, in a Figure called the elliptic Fquant, of the 
Sun's peri:dical Revoluticn to the Node, to the periodical Time of the 
Sun's Revolution, as the Area of the elliptic Eguant to the Area of the 
eircumſcribing Circle. 
That, if a Circle be deſcribed, about the Center of the curvilinear 
gure, and equal to its A ea, it will cut the Figure in the Place where 
the Sun has the mean Motion from the Node. 


equal to the Sector in the Figure, drawn through à Perpendicular's 
Interſefcion of the Fig. let fall from the Extreme of the Arch of 


vill be the Angle of mean Metion of the Sun from the Node. 
That the Difference between the Angle of the circular Sector, repre- 
ſenting the Sun's mean Motion from the Nede, and the Angle of the 


will be the Equation of the Sun's Motion from the Node. 

- That by the ſame Rule, an Equation may be determined of the Moon 
from the Sun; or Moon from the Apogee or Node; by a curvilinear 
Figure deſcribed about the Center; the Relation of which Areas ſhall 
repreſent the mean and true Motions; whence the Inequality or Equa- 
tion of theſe Motions will be ſhewn, 

That, as in every Revolution, there is a certain Figure proper to ſhew 
this Inequality of Motion, ſuch a Figure may therefore be properly 
called the Eguant for that Motion or Revolutiou. 

That, in every Revolution, where the Eguant has the ſame Proper- 

the Inequalities or Equations will vary according to the ſame Rule, 
EXAMPLE, If the Egquant be an Ellipfis about the Center, as in 
ie Figure of the Motion of the Sun from the Node. : 

1. The mean Motion in the whole Revolution will be a geometrical 
mean Proportional between the greateſ Motion, in the Extremity of the 
ſhorter Axis, and the leaft Motion, in the Extremity of the longer Axis ; 
becauſe the Radius of the Cirele, which is equal to an Ellipfis, is a 
mean Proportional between the two Semi-axes, 


rence of the two Angles TA and PTA, next the Sun, whoſe Tan- 


[increaſed in the duplicate Proportion of the ſynodical to the periodical] 


That, if any circular Sector be made, which ſhall contain an Area, | 


the circular Sector, on the Diameter, the Angle of the circular Sector | of TB and 3BN to TB; that is, as the Sum of the ſhorter Semi-axis 


Figure's Sector, repreſenting the true Motion of the Sun from the Node, If 


6 
8 


2. That the Tangent: of the Anzles of the mean and true Motion a 

in the given Proportion of the two Axes of the Ellipſes ; being as the 
reſpective Ordinates to thoſe Motions, , 454 
| 3. The Sine of the Angle of the greateſ Inequality in the Ofants, 
is to the Radius as Half the Sum of the Axes to Half their Difference. 
That the Equant is an Ellipſis about the Center, in every Motion 
| where the Exceſs of Velocity about the Center, above the leaſt Velocit 
| is always in the duplicate Proportion of the Sine of the Angle of the 
| true Motion from where the Velocity about the Center is lf, 
Whence it follows that theſe Motions are repreſented by an ellipti 
' 


Equant, wiz. The monthly Motion of the Moon from the Nede ; the an- 


nual Motion of the Sun from the Node, and of the Moon from the Suri ; 


accelerated or retarded, according to the Change of the Area deſcribed} 


about the Earth; (as in Newton's 26 Prep. III. Bock.) Alſo th 
annual Motion of the Sun from the Moon's 0 | , 
Thus, he inſtances, in the Motion of the Nodes, that the Node i 


in its ſwifteſt retrograde Motion, when the Sun and Moon are in Con- 


junction or Oppoſition, and in Quadrature with the Line of Nodes, 


Prop. of the III. Book) the Force of the Sun to produce à Motion i 
| the Node, at this Time, is equal to 3 Times the mean ſolar Force ; th 
e 


| is, by Conflrufion of the elliptic Epicycle, in Eg. V. = to 4 Force 
which is to the Force of Gravity, as 3AM to AT, or ; Times the ſhorter] . 
i Semi-axit of the elliptic Epicycle to the Diſtance of the Center thereof from 


e Center of the Earth, 


But, if the Moon revolves in an elliptic Epreycle, as before deſcribed} 


the Force, to make a Motion in the Node mentioned, will be to th 


Force of Gravity at the Time, as 3BN to BT, or tbrice tbe longer Semi- 
axis of the ellipric Epicycle, to the ſhorter Semi-axes of | the Moon's Orbit; 


being double the former Force. But, according to Sir I, NEWTON's 
METHOD, the Motion of the Node, at this Time, is to the Moon' 
Motion, as the ſolar Force to create a Mition in the Node is to the Fore 
of Gravity, And, if the Moon be conceived revolving in a Circle 
with the Velocity of its Motion from the Node, at this Time, when 


the Node is ſwifteſt, and the Plane of the ſaid Circle be ſuppoſed to] 


have a Rotation upon an Axis perpendicular to the Plane of the Eclip- 
tic, and the contrary Way to the Moon's Motion, ſo as to produce th 
Motion of the Node; leaving the Moon to move with its on Motion 


about the Earth; the Force ta make a Motion in the Node ſeems to bel 


the Difference of the former Forces to retain it with the Veloci 

of its Motion in the moveable and immoveable Planes. But the Velo- 
| city of Bodies, . revolving in Circles, are in the ſubduplicate Proportion; 
| of the central Ferces, 


eien of the Sum of the Forces to the Force of Gravity, or as the Sum 


| of the Moon's Orb and 4 Times the longer Semi-axis of theelliptic Epi- 


| cycle, to the Sum of the ſaid ſhor ter Semi-axis and bnce the longer n- 


axis of the ſaid Epicycle, | 

J. This would be the greatef Motion of. the Node, 1 that the 
| Plane of the Moon's Orbit was nearly coincideat wi 

Ecliptic 3 but the Inclination thereof being conſidered, the motive 


| Force for the Node muſt be diminiſhed in the Proportion of the Cofine | 


| of Inclination to Radius. 

E The Diftance TB, before-mentioned, being equal to $400, and 

| zBN being 282, the Inclination of the Plane, in this Poſition, ig 

4 59/ 35”; the Coſine of Tubich to Radins is as 525 to $27 nearly ; 

| therefore the Force of Gravity is to the motive Force of the Node, 

| thus diminiſhed, in the compound Proportion of 8400 to 233 and 527 
to 52 5 being nearly as 42 16 to 141, So that the greateff Motion of the 


| Moon from the Node, is to the Motion of the Moon, in the ſub- | 


duplicate Proportion of 4357 to 4216, or nearly nd oy, 603. Ac- 
cording to which Computation, the greateſt hourly Motion of the 


According to Sir Iſaac Newton's Method, (at the End of the 134 


The Motion of the Mom from the Node, at this Time, toben the Node 
| moves feoifteft, is to the Motion of the Moon, in the ſubduplicate P 1 


—— 


the Plane of the f 


Node comes out 1 1 47%; but, by Sir Iſaac Newton's Method, it 


amounts to 33 1 

This is the bs teſt e Motion of the Node when 
Line of the Nodes is in Quadrature with the Sun, and the Moon 
is in the greateff Latitude, in Conjunction or Oppoſition to the Sun, 
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But the Eguant for the Motion of the Moon from the Node in this 
Month, when the Line of the Nodes is in the Quadratvre with the 
Sun, is an Ellipſi about the Center; and therefore the mean Motion, 
in this Month, will be found by the following RULE. 

The mean Motion of the Moon from the Node, in that Month when the 
Line of the Nodes is in a Quadrature with the Sun, js a geometrical” mean 
Proportional between the greateſt Motion of the Moon fr m the Node, and 


— — 
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att Area in the Syzygies is to the 4 in the Quadratures, in the 
ſubduplicate. Proportion of TA ＋ 3AM to TA, or a8 gt t 
78400. l +44 


But this is on Syppoſici #, that the Moon revolves to the Sun in the 
ſame Time that it rovolves about the Earth ; which nearly agrees with 


the Motion of the Moon. 

1 This Motion will be to the ven Motion of the Moon, in the ſub- 
] duplicate Proportion of 613 to 604, nearly as 1221 to 1211, Ihat 
the Motion of the Node, in this Month, will be to the Motion of the 
Moon, 28 10 to 1211 making the mean hourly Motion 16” 19” . 
But, according to Sir I. Neroten, it amounts to 16 35%; yet by Cor- 
rections that he purſes, it reduces to 16” 16” f. 

The EQUANT for the annual Motion of the Sun from the Node 
being alſo an Ellipſis, it follows that 

The mean Motion of the Sun from the Node is a geometrical mean Pro- 
portional, between the Mction of the Sun and the mean Motion of the Sun 

rom-the Nede, in the Month when the Line of the Nedes is in a Quadra- 
ture with the Sun, | 95 

The mein Motion of the Node, when the Line of Nodss is in * 
drature with the Sun, is already ſhewn to be, to he Moon's mean Mo- 
ton, ut 10 fe 1211; and the Motion of the Sun is to the Motion of the 
Moon, as 160 to 2139; whence, the Motion of the Node and Motion 
of the Sun will be as 1549 10 1395, Therefore, by the ſaid Rule, the 
Sun's mean Motion from the Node, is to the 3 mean Motion, in 
the ſub duplicate Proportion of 1549 to 1395, being nearly as 98 te 93, 
—.— l Boe 5 98 r ur ok Ah of the Sun 
to the Nude in 93 Revolutions of tbe Sun, — Ihe ſubduplicate Proportion 
taken more nearly, is 941 to 893, which will give 190 21/ 3”, for the 
Motion of the Node from the fixed Stars, in a ſydereal Year, The 

otion obſerved is 199 21 22”. 

If the Computation from the Rule had been more exactly made, the 
annual Motion produced had been 199 21/ 75” J, which is 147 leſs than 
the Motion obſerved by Aſtronomers, 

The foregoing Difference of Motion, probably, may ariſe from the 
Sun's Perallax ; and if ſo, may furniſh the % and moſt certain Me- 
thod of determining the rue Diſtance of the Sun, Fer the Sun's Force 
being ſomething more on that Half of the Moon's Orb which is towards 
the Sun, than It is on the other Half, the ellipric Epicycle muſt be 
accordingly larger in the firff Caſe than in the latter. And by Compu- 
tation, the mean Motion of the Nede ariſing (after Conſideration is 
taken of this Difference) is more than the mean Motion from the mean 
Magnitude of the Epicycle, by near 2“ in a Year, for every Minute 
pf the parallaFic Angle of the Moon's Orbit. And, by the beſt 
Computation, this Difference of 14”, in the annual Motion of the 
Node, will ariſe from about 8 of Parallax, making the Sun's Diſtance 
above 2 5000 Semidiameters of the Earth, 

- As the Equant, for the Motion of the Node, in that Month 
| when the Line of the Nodes is in Quadrature with the Sun, is an 

Pllipfi; ſo, in any other Month, it is alſo an E/lipfs: the Motion 
Jof the Node being direct and retrograde by Turns, in the Moon's 
{ paſſing from the Quadrature with the Sun to the Place of its Node, 
and from thence to its Quadrature aforeſaid, 

The Inclination of the Plane of the Moon's Orbit to the Plane 
of the Ecliptic is abſo ſhewn by theſe el/iptic Eguants, (ſee P. 25. Laws 
1. the Menn Motion, at the End of the Principia, tranſlated by 

ofte, ) 

The Motion of the Meon from the Sun, accelerated and retarded by 
the Increment of the Area deſcribed by the Moon about the Earth 
(according te 26. Prep. III. Book, Principia) is alſo reduced to an 
elliptic Equant, by taking the ſhorter to the longer Axis, in the ſub- 
guadruplicate or 4th Root, Proportion of the Force of the Moon's Gravity 
rth to the ſaid Force added to 3 Times the mean ſolar Force; that 
is, 'as TA — Fig. V.) to the fr 3 mean Propertionals between TA and 

In this Proportion is the e deſcribed by the Moon about the 
Earth, when in ee. with the Sun, to the mean Area: Or, as 


„ 


* eee Computation in the before - cited Propeſition 26, 

In like Manner, an iptic Bquant may be conſtructed to ſhew the 
mean Motion of the Moon's Apogee, according to the Rules given by 
Sir Iſaac Newton (in Corollaries of 45, Prop. I. Book) for ſtating the 
Motion of the Apogee ; wiz. by taking the greateſt retrograde Motion 
of the Apogee from the Force of the Sun upen the Moon in the Quadra 
turcs; and the greateſt direct Metin, from the Force of the Sun upon the 
Moon when in Conjunct ion and Oppoſition z each, according to bis Rul: 
de/ivered in the 2d Corollary to the ſaid Propofition, And, if an Ellipfis 
be made, whoſe Accs ate in a ſubduplicate Proportion of the Moon's 
Motion from the Apegee, when in the ſaid ſwifteſt direct and retrograde 
Motions, the ſaid E/ipfs will be nearly the Equant for the Motion 
of the Moon from the Apogee, and be nearly in the Form of that' 
above, for the Increment of the Area, But the Motion of the Apogee, 
by this Method, will be found to be no more than 10 3 22%, in the 
Revolution of the Moon from Apis to Apfir, which ſhould be 30 4%, 
according to Obſervation, — By which, there is more Force neceſſary 
to account for the Motion of the Moon's Apogee than what ariſes 
from the Variation of the Moon's Gravity to the Sun, in its Revolu- 
tion about the Earth, | 

But, if the Cauſe of this Motion be ſuppoſed to ariſe from the 
Variation of the Moon's Gravity to the Earth, as it revolves round, in 
the elliptic Epicycie, this Difference of Force, nearly the double of the: 
former, will be ſufficient to account for the Motion ; but not ſo exe&ly' 
as might be expected. 

Mr, Machin proceeds to lay down a Rule, (founded on new Principles) 
which is, that The mean Motion of the Moon from its Apogee, is to the 
mean Motion of the Moon, in the ſubduplicate Proportion of the Dif. ber. 
Ween tToice the mean Semidiameters of the Epicycle, and the Moon's mean 
Dift. to ber mean Diſt. See Fig. V; wchere AM = 47, AN = 94, 
and AT = 8400. 

EXAMPLE, Half the ſhorter Axis of the Epicycle, is 237, de- 
ducted from AT ( = 84c0) = mean Diſtance from the Center 
of the Moon's Orb, 8376; the Sum of the Semiaxes of the 
Epicycle, 141; the Difference of the mean Diſtance 83761, and 
Sum of the faid Semiaxes, of the Epicycle, = $2353, Where- 
fore the Motion of the Moon from the Apogee is to the Motion 
of the Moon, as the Subduplirate of 823 51 to $4761, as 1877 to 
13893; ſo that there ought to be 16 Revolutions of the Apogee in 
1893 Revolutions of the Moon; agreeing, to great Preciſion, with 
| 

the modern Numbers obſerved, Whence the mean Motion of the 

Apogee, in a ſydereal Year, will be 400 4o/ 40% 4; nearly agreeing 

with the Numbers from Newton's Theory, 400 4&/ 43", as before ob- 

ſerved in the Comment, 

The mean Motion of the Apogee being ſtated, according to the phy- 

cal Rules aforeſaid, the following Rule ſerves for determining the 
Variation of Eccentricity of the Moon's Orbit. 

RULE. The leaſt is to the mean Eccentricity in the duplicate Preportior 
of the Sun's mean Marion from the Apogee of the Moon's Orbit, to the Sun's 
mean Motion, Or in the duplicate Proportion of the periodical Time of the 
Sun's Revalution to the mean periodical Time of its Revolution to the Mon 
Apogee , q ' 

By the foregoing Rule for the mean Motion of the Apogee, there 
are 16 Revolutions of the Apogee in 1893 Revolutions of the Moon; 
but there being 254 Revolutions of the Men in 19 Revolutions of the 
| Sun ; there muſt be about 7 Revolutions of the Apagee in about 6: 
Revolutions of the Sus; or rather about 20 in 177. | 

That the Period of the Sun to the Stars, and of the Sun to the 
Moon's Apogee, are, nearly, as 157 to 177 ; the Duplicate of which 
5 5 is, that of 107 to 136; Which, according to the 

md. 
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ſhould be the Proportion of the e to the mean Eccentri-| 
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Hence, by this Rule, the mean Eccentricity (or Ha/f the Sum of the 
greateſt and leaſt) ought to be the Difference of the mean from the 
leaſt, (or * the Difference of greateſt and leaſt) as 136 to 29. 

The mean Eccentricity according to Flamftead or Horrox, is ,055236; 
to mean Diſtance of Sun 1; Half Difference between greateſt and 
leaſt ,or16r7 ; bring nearly as 135% to 281. 

According to Newton, the mean Eccentricity ,05505 to 1, the mean 
Diſtance or Semi-Tranſverſe of the Earth's Orbit; Half the Difference 


of greateſt and leaſt ,01173 z nearly as 135 44 to 2834, very nearly 


as above. | 1 
* The Rule here laid down is only to be uſed, for determining the 


variable Eccentricity, when the Eccentricity of the Orbit is ſma/l, 
The greateſt and Jeaſt Eccentricity being known, the Eguant for the 
Motion of the Sun from the Apogee will be an Ellipfs ; whoſe greater 
and leſs Axis are equal to the way 3 and leaſt Eccentricities, And 
therefore by the Property of ſuch an Equant, 

} The Sine of the prac” Equation of the Apogee will be to Radius, as 
the Difference 4 the Axes of the Equant is their Sum; that is, as the 
Difference of the greateſt and [raft Eccentricities to their Sum. - 
EXAMPLE. The Difference to the Sum (before derermined) as 
29 to 136 2 Radius: 120 18/ 4c”, as before determined in the 


ent, 

Hence alſo, Mr. Mackin gives this Rule, for determining the Equa- 
tion of the Apogee in any Aſpett of the Sun to the Apogee, 

The Tangent of the Angle of the mean Diflance of the Sun from the 
Moon's Apogee is to the Tangent of the Angle of the true Diflance of the 
Sun from the ſaid Apogee, as the greateſt is to the leaſt Eccentricity, or. as 
165 to 107, nearly, - . 
Mr. Macbin then proceeds to ſhew that a Curve may be deſcribed 
about a Center, to repreſent the /neguality of any Motion propoſed, 
whoſe Rays are reciprocally in the ſubduplicate Proportion of the Veloci 
about the Certer, That, where the Inequality about the Center is 


but ſmal!, there is no Need of great Exactneſs in the Quadrature of the 
Curve for ſhewing what the Equation is Whence all the ſma// annual 
Equations (be bet of the Moon's Motion, ariſing from the diffe- 
rent Diſtances of; the Sun, at different Times of the Year, are reduced 
to one Rule, near enough for the Purpoſe, 7 


_— 


That fince the Sun's Force to produce theſe annual Inequalities, is 
reciprocally in the triplicate Proportion of his Diſtances, the Rays 
of the Equant, for ſuch a Motion, will be in the ſe/quiplicate Prepor- 
tien of that Diſtance, &c,. as before deſcribed; who determinès the 
mall Equations of the Moon, Apogee, and Nede, accordingly, as hal 
been noted, | 

He proceeds to an Example of the Uſe of the Equant, in finding the 
Equations of the Moon's Center, by a complicated Figure, (fee the 
End of Newton's Principia, tranſlated by Morte) but as we have al- 
ready given a Sketch of this RA in P. 8a. we need not repeat it bere. 
— What we have introduced is to give the Reader the completer Idea 
of phyſical Afironomy ; which Sir Iſaac Nexwton firſt promoted; and has 
— been improved by ſeveral mathematical Aftronomers, Ds Ia Caill, 

e. 

Mr. T. S. F. R. S. the celebrated Author of the miſcellaneous | 
diſtinguiſhed for his eminent Abilities, has given . — of les y 
Hypotheſis, (at P. 53 of the ſaid Tra#s) by Means of one, two, three 
or more Equations, repreſenting that Mr, Machin has given ere of his 
three Equations defefive ; injudiciouſly aſſerting, that the IJ wality 
in the Motion of a Planet about the upper Focus conſiſts of * 
As if (ſays the Tract Author) the Nature of the Subject admitted 
« of juſt rbat Number, and no more; whereas the Parts or Equations 
* ariſing in the Conſideration, are without Number;. being the Terms 
of an infizite Serics, wherein the Eccentricity is the converging 
% Quantity, Sir Iſaac Netw/on has given two Terms of this Series, 
„ which are right; but the rew Equation added by the Commentator 
« (Mr, Machin) is not ſo ; the S:gn.thereof, the Coefficient, and the 
« Law by which it increaſes and decreaſes, being all different froml. 
« what they engt to Ge. ; | | 

Moreover, (in P. 54 of the ſaid Traci) the Tract Author has criti- 
ciſed the ſame Commentator for giving the Ratio of the Diameters of the 
Moon's Orbit {ſetting aſide the Confideration of Eccentricity) as 59 to 60; 
dir Iſaac Newton having otherwiſe þbyfically proved it to be as 69 to 203 
with which the Trat Author's phyſical Computation wonderfully | 


agrees, 


— 


* 


— 
* 


Of DE LA CAILLE's THEORY, and PHYSICAL RULES, of the MOON's MOTION. +| 
(See this celebrated AuThor's AsTROXOMY for the DEMoxsTRATION.) 1 


I. THE different Inequalities in the Motion of the Moon are produced 
by the different Modifications its central Force to the Sun occaſions in its cen- 
tral Force to the Ea th. 


III. The Moon's: perturbate Force is always the third Side of a right 
lined Triangle, one Side wwbereof is the Radius of the Moon's Orbit, and 
the other Hide is the triple of the Coline of the Moon's Diſtance to the 
neareſt Syzygy. | 


III. Therefore the Force accelerating or retarding the Moon's Motion in 
itt Orbit, is always. as 3 of the Sine of twice the Moon's Diſtance from 
the Line of the Syzygies, | Ry 


IV. And the Force diminiſBing or increaſing the Moon's central Force or 
Gravity, reſpectively to the Earth, is as the Sum, or as the Difference 
of Half the Radius, and of T of the.Cofine of twice the. Moon's Diftance 
from the Line of the Syzygies, | 


V. All the Inequalities Bappening to the Moon's Motion, in its Paſſage 
from one Syzygy to its next Nuadrature, are gradually reflored in the 
Moon's Paſſage from this Quadrature to the next Syz gy 3 afterwards the 
like Inequalities begin again in the ſame Order from this 2 to the next 


— 5a and are again reſtored in the Paſſage. to the ing Syzygy, 


VI. I ben the Moen is in the Syzygies, its perturbate Force dimini 
the central Force, reſpeively to the Earth, and increaſes it toben in t 
Quadratures : But the Diminution in the Syzygies, is double the ek 
cation in the Quadratures, 


VII. There are four Pojats in the Moon's Orbit, each abaut 540 447 
rom either Side of the Syzygies, where the Gravitation of the Moon to the 
Sun makes no Alteration in iti central Force in reſpect᷑ to the Earth. 11 


VIII. The Variation of the Moen's central Force * to the Earth 
tends ro flatten its Orbit towards the Syzygies, and to len it . 
the Quadratures; ſo that the Moon's Orbis at firfl circular, is now 
come oval or elliptic ; its greater Axis being in the Line of Quadra 
and leſs Axis in that of EU and the Earth in one of the Foci. 


IX. The Velocity of the Moon muſt decreaſe from the Syzypies re the 
Quadratures ; and accelerate from 2 to the 8 | 


X. The Quantity whereby the Moon's Velocity is diminiſhed in going 
from the Syzygy to the Quadrature, or accelerated from the Quadrature to 
the Syzygy, muſt increaſe from the Tyayey to the next Octant; and de- 
ate in the ſame Proportion, from that Octant tothe following Quadra-} 
ture ; It being always in the Ratio of the Sine of twice the Moon's 
Diftance from the Syzygy, This Inequality is called the Moon's V- 

riation, . | ; 


„ 


XI. 
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N Of DE LA CAILLE's THEORY, and PHYSICAL RULES, of the MOON MOTION. 


_— 


n 
* 


NI. In the Syzygies and Qu res, a Ray from the Moon to the Earth XXI. The Inclination of the Moon's Orbit, evidently changes four 
will deſcribe Areas in Proportion to the Time ; in every other Point of the [| Times in every Revolutron, twice increaſing and twice diminiſhing, It ;, 
Orbit, the Areas are leſs in Proportion to the Times, as the Moon is nearer |[ greateſt oben the Line of Nodes concurs with that of the Quadratures 
its Octants. and leaſt when the Line of the Nodes-coincides wvith that of the Syzygies. 
The Moon's Orbit has been ſuppoſed a Circle; though it is in | 

I Fa®t an Eliiphs 3 in one of whoſe Foci the Earth is placed, Whence] XXII. The Moon's perturbate Force, and conſequently all its Tneguali. 
ſche explained Inequalities may cauſe the Ellipfis to be more convex in the || diet, are ſomerobat greater tetuardi the Conjunions than toward: the 0p. 
' | Quadratures, and more rectilinear in the Syzygies. Which Incqualities poſitions, | 

muſt contribute to make the Moon recede from the Earth in the Quadra- 
tures, and approach it in the Syzygies ; though the Moon's elliptic 


3 


XXIII. inthe Quadratures, the Increaſe of the Moon's Gravity t; fi 
Orbit is not very eccentric, And fince'the Moon's central Force dimi- {Earth is always as the Moon's Diflance from the Earth divided by the Cube 
niſhes in che Syzygies, and increaſes in the Quadrature, it is evident I} of the Earth's 1 — from the Sun. Or (the Diſtances being inverſely 
(from wwhot is demonſtrated in De la Caille's Aftronomy) it muſt ſome- || as the apparent Diameters) as the Cube of the Sun's Diameter ſeen frm 
times be too great, and ſometimes too little, to be inverſely as the ebe Earth, divided bythe Moon's Diameter ſeen from the Earth. 
Square of the Moon's Diſtance from the Earth, | , 

The Difference in the Moon's Diſſancer, the Variation of the Eccen- If - XXIV. dat bolds true in the Moon's Inequalities is likewiſe applica. 
tricities of the Earth and Moon, the -Inclinution of the Plane of the e ro the Satellites of Jupiter and Saturn, But Becauſe of the great 
| Moon's Orbit to that of the Ecliptic, conſtitute, and are the Cauſe} Difance of thoſe Planets from the Sun, the Inequalities of their Sat-llity 
f, five conſiderable periodical negualitics in the Moon's Motion, H be very 7 il; and, are ſenſeble only in theſe neareſt the Plant, en 

3 in the Time of ſeveral of the Moon's ſucceſſtive¶ Account of thair Proximity, 


iodic uttons, | IS 

2. The Motion of the Line of the Apfides. | XXV. The Combination of che Moon's Gravity towards the Earth 

3+  A- continual Change in the Eccentricity of the Moon's Orbit. and the Sun, muſt evidently => the ſame Effects, whether the Earth 
be ſuppoſed to deſcribe an Ellipſis about the Sun, fixed in one of its Fee, 


I 4. The Retrogradation of the Moon's Nodes, : - 
5. The Change in the Inclination of the Moon's Orbit. er voberher rbe Sun deſcribes an Ellipfis about the Earth, fred in one of in 
Foci : For theſe Effects depend upon the Moon's Pofition and Digue i; 
X11. The Times of the Moon's periodic Revolutions are longer eoben the [| reſpec? of the Earth and Sun; and therefore whether bc Earth of th: 
Earth is in i Peribelion r bam doben in its Apbelion; Sun moves, their Situations wvill be the ſame to one anoth:r ; and conſequently 


to the Moon. . 
XIII. When the Moon it in the Symygics, the Line f its Apfides ad- 
wances direFily, according to. the Order of Sign; but moves retro dl REMARK, To ſettle the Moon's Theory, and conſtruct Table: for 
wben the Moor is in the Quadratures : It advances with the greatefl Velo- || computing her true Longitude and Latitude, as ſeen from the Earth, it 
(city, when concurring with the Line of Syzygies ; and — bg with || will be neceſſary to determine, by aſ'renomical Obſeration, the Nineteen 
Lebe greateſt Velocity when concurring with the Line of Quadratures ; the Elements, following. 
Sum of the Quantities it gains in ſeveral Revolutions, exteeding the Quas 1. The Moon's mean per ſadicu! Time. 
tities it retregrades during theſe Revoluticns, cauſes an intire Revolution 2. The mean periedical 7ifie of the Moon's Apogee, 
{of the Line of Apſides, according to the Order of Signs, in about 19 Years, 3. The mean periodical Time of the aſcending Node, 
| 4. An Epocha of the Moon's mean Pl:ce, 
XIV. The Eccentricity of the Moons Orbit varying every Inſtant, rs 5. An Epocha of the mean Place of the Apogee, 
when the. Line of Aplides- coincides -with- that» of the Syzygres, . 6. An pech of the mean Place of the Nodes. 
| | and leaft when the Line of Apſides coincides wwith that of the Quadratures, | Theſe E pochas on the Noon of 431% December, 1745, N. S. mean 


Time, were; for the Mom 05 170 33/ 30%; tor the Akigie 
XV. When the Moon is in the Quadratures, the Nudes of its Orbit are 05 80 12! 49#; for the Node 11270 37) of. 
always ſtationary ; but commonly retrograde when the Moon is in the Syzy- 7+ The great Equation of the Moon's mean Place. 
eee - In the Imterwat from one <uaztrarure ro the other; they move the moſt 8. That of the mean Place of the Moon's Apogee. 
retrograde toben the Line of the Nodes concurs with that of the Quadra- 


9. That of the mean Place of the Moon's Node, 
tares ; and lea, toben it corfeurs xvith that of the Syzygies, Theſe three Inequalities ſerve to compenſate the Inequalities of the 
XVI. In 


| 8 Revolutions, according as the Earth is in its Peribe- 
Rewohition of the Moon, the Angle of Inclination of its ien or Apbelion; and are proportional to the Equation of the 
Orbit to the Plane of the Ecliptic, increaſes in the Interval from a Syzypy Sun's Center, The firft, for the Moon, is 11/ 50"; for the 4. 
to the next Quadrature ; and deereaſes in the Interval from the Quadrature | Fe 20 of; and for the Ned: of 30%. 1 
the follewing Syzygy. It" is greateſt in the Quadrature when the Line] 10. greatefi Equation of the Moon's Apogee, which is 129 18, 
the Nodes concurs voir that of the & 72 ; and leaft, in the Syzygy 
when the Line of the Nodes concurs wwith that of the Yuadratures, 
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11. The mean Eccentricity of the Moon's Orbit; which is 550; 
ſuch Parts as the Moon's mean Diſt. from the Earth contains 100000. 
12. The Relation between the greateſt and leaſt Eccentricities; 
XVII. The Increaſe of the central Force, in the Quadratures, is to the ll being as 6677 to 4333. . 
Force ating the Moon's Plane, as the Cube of Radius, is to the triple By theſe Relations the Equation of the Moon's Center is found in 
ne f the Diſlance ſrom the Quadrature, multiplied by the Sine all Caſes, 
F the Nedes Diſtance from the- Syzygy, and by the Sine of the Inclination 13. The Moon's mean Variation in OFants, being 4 5/ 10%. 8 
F tte Moon's Orbit. 14. The Relation between the greateſt and leaſt Variation; being 


om 3725“ to 330 4". 
XVIII. In the Paſſage from the 122 jo the foll-wing Quadratureſ} 15. The arg ſecond Equat. of Moon's Node; being 10 29/ 40" 
the Moos « Node moves retrograde, and the Inclination of the Orbit increaſes. 


16. The mean Inclin. of the Moon's Orbit; being about 530 8/30”. 
| 17. The Proportion of the greateft to the /caft Inclination being # 
XIX. The Meet Node moves retrograde, and the Inclination of the Or- | 50 17 30" to 4% 597 30%. 
bit decreaſes, in the Paſſage ſum tbr Quadraturers the follrwing Syzygy, I 18. The mean Parallax of the Moon, being $7 


P 
| | 19. The Ratio of the Parallax to the Moon Diameter, being a 
NX. 1h general, The Mhbon's Nod? moves according to the Order s 40% to 30%, nearly. - | 

Sipns; and is ftativnary only toben the Mon is in Quadrature, or zwhen +. Beſides which ich Elements there are others giving ſmall Equations, = 
without Bartrade. In all other Caſes, it moves retrograde with a Velecity x 


Y increaſed in the Proportion to the Moon's Proximity to the Syzygy, and as 
its Latitude is greater. 


(> We refer the Reader to our Tables and Comment for the Explanation 


and Uſe of all theſe Elements. 


. 1 
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Mean Anomaly, Annual Argument, and Sun from Moon's Nede, correſponding. 


th. 


cording to the Old Metbed of Computation requiring it to be ſo. 

_ (FF Subtrafting for Half a Revolution from the Time and Places in Fai 
i. e. When the Days on which a New Moon ha 
fient Eclipſes is according to the above Table 


ppens exceed 
by Old Style, 


1 * * 


— 


8 AN NE „ in JANUARY, hom 1700 to 1800, O. 8. 1 
Anomaly, Annual went, and Sun from the Moon's Node, correſponding. | 
Tears qFirſt Ni. New | Sun's Mean Sun from - Years [Firſt M. New{ Sun's Mean | Sun from 
— M oon in Fan, | Anomaly, |Moon's Apo, 10 from 89 * of Moon in Jan.] Anomaly, | Moon's Apo. Sun from d 
Chriſt [JT mſj* 7 41» 1 ns 014 Cat Ci a ho 01 Sho of fo 0-1 a 
—7700- 9 14 42 44] 6 21 43 53] © © 52 40] 4 13 10 32 1752] 4 18 47 25] 6 16 28 29] 1 11 4 20 1 24 19 53 
1127 12 15 23] 7 10 $10 6 29 47] 4 21 53 35 $3122 16 20 4] 7 4 5% 50 © 16 41 26] 3 3 2 55 
2[1621 4 o| 62921 5 9 16 17 52 29 56 22 54412 1 8 41] 6 24 6 41]10 26 29 31] 3 11 5 42 
[6 552 37628 37 87a eje 729 off S[zoguſtizzz mo 617 36] 319 5 2) 
1704|25 3 25 16] 7 6 59 59] 7 143 7 16 42 20 175620 7 29 57] 7 144 44] 8 11 54 42] 4 27 51 3c 
13 12 13 $3] 6 26 15 50% 5 11 31 7 24 44 57 57] 8 16 18 34| 6 21 © 36] 6 21 42 483 £5 54 18 
8| 2 2x 2 30 6 15 31 4] 3 21 19 13] 8 2 47 44 $8127 13 51 14] 7 9 22 47] 5 27 19 54| 6 14 37 19 
7121 18 35 of 7 3 53 52] 2 26 56 19] 9 11 30 45 59116 22 39 50] 6 28 38 35] 4 2 7 59] 6 22 40 6 
1708111 323 46 6 23 943] 1 © 44 24] 9 19 33 32 1760] 6 7 28 27] 6 17 54 29] 2 16 56 4] 7 © 42 53 
9129 © 56 26| 7 11 31 55| © 12 21 30110 28 16 34 61124 5 1 6] 7 6 16 40 1 22 33 10 9 25 54 
10118 9 45 2] 7 0 47 46110 22 9 35111 6 19 21 62113 13 49 43] 6 25 32 32} © 2 21 14] 8 17 28 41 
— 117 18 33 39] 6 20 3 38] 9 1 57 4o[11 14 22 9 63] 2 22 38 20] 6 14 48 2310 12 g 19] 3 25 31 28 
7712026 6 6 18] 7 8 25 48] 8 7 34 46] 023 5 20 1764121 20 10 590 7 3 19 34] 9 17 46 25110 4 14 29 
13]15 0 54 55| 6 27 41 40 77 22 e321 3 2 97 56 65110 4 59 36 6 22 26 26] 7 27 34 31110 12 17 17 
14] 4 9 43 32] 6 16 57 30 4 27 10 56] 1 9 10,44 n 7 10 48 37] 7 3 11 3711121 © 19 
15123 7 16 11} 7 5 19 43] 4 2 48 2] 2 17 53 44 ___67]18 11 20 52] 7 © 4 28] 5 12 59 42111 29 3 6 
1716]12 16 4 48 6 24 35 33] 2 12 36 7| 2 25 56 32 1768] 7 20 9 29] 6 19 20 2c] 3 22 47 47] © 7 53 
17] 2x © 53 30 6 13 51 26] © 22 24 12] 3 3 59 20 69125 17 42 8] 7 7 42 30 2 28 24 53] 1 15 48 54 
18119 22 26 4| 7 2 13 37111 28 1 18] 4 12 42 20 7015 2 30 45] 6 26 58 21] 1 8 12 58] 1 23 51 41 
1919 7 14 41] 6 21 29 2810 7 49 23 4 20 45 8 71] 4 11 19 21 6 16 14 12 11 18 1 31.2 1 54 28 
' 2720128 4 47 20] 7 9 51 39 9 13 26 29 5 29 28 9 1972123 8 52 1} 7 4 36 23110 23 38 9 3 10 37 24 
21116 13 35 57] 6 29 7 31] 7 23 14 34] © 7 30 57 73111 17 40 38] 6 23 52 15] 9 3 26 14] 3 18 40 17 
22] 5 22 24 33] 6 18 23 22 2 39 15 33 43 74] 2 2 29 14 6 13 8 87 213 14 19] 3 26 43 5 
23124 19 57 13] 7 6 45 33] 5 8 39 45| 7 24 10 44 75j20 © x. 54| 7 2 30 19] 6.18 51 25} 5 5 26 6 
1724114 4 45 50 6 26 1 24] 3 18 27 5of 8 2 19 31 1776] 9 8 50 31 6 20 46 10] 4 28 39 30 5 13 28 53 
25 2 13 34 26 6 15 7 25] 1 28 15 55] 8 10 22 20 771*7 6 23 10] 7 9 8 20] 4 4 16 36| 6 22 11 54 
26]21 1x 7 6] 7 3 39 26] 2 3 53 1] 9 19 5 20 78116 15 11.47] 6 28 24 11] 2 4 441] 7 © 14 41 
27110 19.55 43] 6 22 55 19111 13 41 9 27 7 ll 7916 © o 23] 6 17 40 2| 23 52 46| 7 8 17 28 
1728] © 4 44 19 6 12 11 10] 9 23 29 12110 5 10 54 1780124 21 33 3| 7 6 2 14]11 29 29 52| 8 17 © 29 
29118 2 16 59 7 © 33 21 29 6 x7|11 13 53 56 81]13 6 21 40 6 25 18 6[10 9 17 57 1 
30 11 351 6 19 49 21] 7 8 54 22811 21 56 42 82] 2 15 10 16 6 14 33 56 8 19 119 3 3 
31026 8 38 15] 7 8 11 23 6 14 31 28] 1 9 39 44 83121 12 42 56| 7 2 56 7| 7 24 43 7110 11 49 4 
173255 17 26 52] 6 27 27 13] 4 24 19 33] 1 8 42 31 1784/10 21 31 32] 6 22 11 58] 6. 4 31 12/10 19 51 51 
3314 2 15 28] 6 16 43 f/ 3 4 7 3 4 . 85128 19 4 12] 7 10 34 10] 5 10 8 18011 28 34 53 
3422 23 48 8] 7 5 $5 17] 2 9 44 44] 7 25 28 20 86118 3 52 49] 6 29 50 2 3 19 56 23] 6 37 40 
35112 8 36 44] 6 24 21 8 © 19 32 49] 3 3 32 7 87] 7 12 41 25] 6 19 5 53] 1 29 44 29 0 14 40 27 
1736] 1 17 25 21] 6 13 36 5910 29 20 54 3 11 33 5 1788126 10 14 5] 7 728 4] 1 5 21 34] 1 23 23 29 
113 4 5 7 1 59 1010 4 58 of 4 20 16 5 89114 19 2 42] 6 26 43 5511 15 9 40] 2 1 26 16 
38] 8 23 46 37] 6 21 15 / 8 14 46 5 4 28 19 43 gol 4 3 521 18] 6 15 59 46 9 24 57 45] 2 9 29 3 
39127 21 19 17 7 9 37 12] 7 20 23 11] 6 7 2 44 o1j23 1 23 58 7 4 21 57] 9 0 34 50 Y * Bt 
1740117 6 7 54 4 4 F638. 6 15 5 31 179212 10 12 341, 6 23 37 4c| 7 10 22 56 3 26 14 52 
41] 5 14 56 zo 6 18 56 4 9 59 22] 6 23 19 [| 93] 0 19 1 11 6 22 53 43] 8 2% 12 114 4 17 40 
42124 12 29 10] 7 6 31 7] 3 15 $6 27] 8 1 51 20 94119 16 33 51] 7 115 521 4 25 48 65 13 O41 
43|13 21 17 46 6 25 46 58] 128 24 32] 8 9 54 7 95] 9 21 22 27] 6 20 31 43] 3 $5 36 12] 5 23 3 28 
1744] 3 6 6 23] 6 15 2 491 © 5 12 37] 8 17 56 5 2796127 22 55 7] 7 8 53 54] 2 11 13 17] 6 29 46 29 
45121 3 39 3] 7,3 25 31 10 49 43] 9 26 39 5 97116 7 43 43] 6 26 9 o 21 1237 7 49 16 
4610 12 27 39] 6 22 40 52 9 20 37 4 10 4 42 43 93] 5 16 32 20] 6 17 25 36[11 © 49 28 7 15 52 3 
47129 10 © ng] 7 11 3 3 26 14 5471 13 25 44 99124 14 5 of 7 $5 47 4710 6 26 34] $ 24 35 5 
748018 18 48 55] 7 „ 18 54] 7 6 2 59% 21 28 3x [88/13 22 53 361 625 3 581 8 16 14 3g] 9 2 37 52 
49] 7 3 37 32] 6 19 34 45] 5 15 52 4171 29 31 18 Fer Conveniency of Computation, the Computer mutt 1educe 
5026 1 10 12] 7 7 56 56] 4 21 28 10] x 8 14 19 the New and Full Moons of the Old, to the Days of New Style, by 
5115 9 58 48] 6 27 12 48] 3 116 15 x 16 17 6 adding the Number of Days Difference of Style. 
Number of DAYS in the MONTHLY REVOLUTIONS of the MOON with the SUN, from January, With the Motion of the Sun's 


No TF Days From] Motion Sons | Mo. Sun from Motion Sun | + Days from Motion Sun's Mo. Sun from | Motion Sun 
D,, Ms.] January D. M. Anomaly.| Moon's Apog.] from Q January P. | M. Anomaly. | Moon's Apog.| from Q 
FT WE CGQo©@©m=m.c.cEgEmMNMNA©_C_T (ETA eee 
2.8 22 3] 29 6 19] © 25 49 of 1 127 425 17 8 21 6 23 4 15} 6 043 317 4 41 38 
59[Feb|/28 1 28 6 1 28 12 39] 1 21 38 | 2 1202 124 52 24] 7 22 50 34] 6 26 32 3 21 51 
op 14 12 9 2 27 18 53] 2 17 27 13 2 © 42 22 18 36 27 8 21 56 53] 7 22 21 4] 9 2 51 
118[Apr|28 2 56 12] 3 26 25 17 313 204. 2 40 56 22 7 20 3o| 921 3 13] 8 18 10 41 6 42 19 
147]M. 27 15 40 1 12 31 37] 4 9 $ 2 3 21 10 20 20 34110 20 9 32] 9 13 59 511 7 22 33 
177] Juni26 4 24 18 5 24 37 56 | 4 7 24 20 8 48 37111 19 15 81/1 24 So 8 2 47 
In Leap-Year, take ————— y, than the 
tabular Number; but take out the ſame Motion, * U Revol. | 14 18 22 2] © 14 33 10J © 12 54 30[ © I5 20 7 


N, B. The above is the only Tale wherein a Day'« Motion, at the Year's Begianing 7s not advanced, in Zeap-Tears ; being conftrufted de- 


o. S. will give the Time and Places for the preceding Full Moon; 
15., Or the above Table is cafily reduced to New Style, But the Examination of an- 
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REVOLUTIO ONS he MOON TT the TUN, next after Fulan CENTURIES completed. — 
Time of 1ſt 3 re | | 
$ynodic Julian ter Jul, Cents complet n's Mean Anomaly, | Sun frem Moon's Apogee Sun from Node. 
Months, Centuries, — H M 8 Irn r 3 — 
1237 100 | 4 8 10 52 0 3 19 44 8 15 21 5 4 "9 27 27 
2474 200 16 21 45 © 39 29 5 © 43 $ 9 54 35 
3711 300 „ e 3 1 28 21 52 
438948 400 12 8 42.29 o 13 18 5 10 1 27 56 6 17 49 10 
6185 OO 21 16 54 22 o 16 38 42 6 16 49 54 2. 7 16 27 _ 
7422 deo ov 3 3 o 19 58 27 $ V_ 39" 29 3 26- 43 45 
8658 — o 20 32 11 24 11 52 10 21 44 52 7 15 30 4s 
989 5 00 s +. 43.5 11 27 31 37 | BD , 5r ta 97 4; YL. 
11132 goo 9 12 53 48 © © 31 21 $3 22 28 50 4 24 25 23 
12369 1000 1 21 4 40 . 9 7 50 4 9 13. 52 40 
1360 1100 18 5 ; 33 0 7” 8 23 12 4 | &. '-'3* h* :6 
14843 1200 | 22 33 20 25 © 30-00" 3g 5 34 '47 6 22 47 15 
16080 1300 26 21 37 17 o 14 40 19 | 1 23 56 46 SS 5% 4: "ay! 
17316 1400 Sn A087 os. 11 18 23 44 | 9 13 29 44 i 3.0556 
18553 1500 „ ' "0s 82 a5. 0 5 28 51 43 7 20+ 28 54 
19790 1600 10 9 25 $1 e 2 4 14 42 © 9. 56 14 
21027 1700 14 17 36 44 1 1 28 22 58 Enn 1 23 28 
22264 1800 — 1 47 3 © 1 42 42 7 14 57 40 9 28 5o 46 ( 
23501 1900 9 5s 28 0. $0 WM #15 $5908 2 8. 18 3 
24738 2000 2 ies © 22 mm _þ o rs 41 38 6 27 45 21 
25974 | 2100 pas; os i nd F OE is $ 5 14 35 10 16 32 24 
27211 2200 6 21 47 2 11 15 55 20 4 20 36 34 $ 8 2 48 
28448 2300 2 $ $6: $6 on” 959 2 > 8 6 29 T 26; [8 89 ' 
29685 2.400 io 4 349 2: 22 24 49 2 © 14. 54 16 
30922 _ 19 22 19 39 i eee r 
32159 2 24 6 30 31 1 29 14 18 | S-.an:i<6..2 9 29: 48 as þ& 
| 33396 2700 28 14 41 24 o 2 34 * \ 83) 2 26 2 nn 
34632 2800 g 1 8 2 8 47_ | 6 26 59 27 - 6:95! 6 
35369 2900 „ 11 10 7 12 | 3 12 21 26 10 21 30. 29 
37106 | 2000 KT i do; 11 13 26 67 11 27 43 25 3 10 57 47 
38343 3100 16 10 40 50 11 16 46 41 - 8 "7 5 24 0 25 4 
395 2 reer 82 
| ECLIPSE-REVOLUTIONS and other PERIODS of the MOON to the S UN. q 
Synodic Periods in Julian Years and Parts. Sun's Mean Anomaly. Sun from Moon's Apogee. Sun from Node. 
Months. Julian Years. eee 5 RAKE. E 1 TFT 
le I. Pe. 111 * 355 21 29 38 11 20 41 42 11 15 39 48 5 14 25 47 
1. 223 18 33 7 0 © 10 29 42 wn 27 TT: 37 11 29 31 48 
235 19 o 16 31 66 11 29 45 33 10 6 $6 4.2 © 7 34 3 
251 20 107 4 16 45 3_ 15 26 42 © © 49 3 
775 21 303 6 43 9 28 16 49 4 10 31 58 GS-3: 7.40 
3 29 157 3 14 30 5 221 3 0-0 000 4; $ 
2+ 36 21 18 40 9 20 $59 24 11. 24 17 14 ft 3 35 
824 43 6a * 2 2 15 42 3 15 9 53 5 28. 4 2 
87 | 47 168 10 57 50 5 14 50 +5 $: 4 15 o 3 36 19 
3. 269 3 5+ 32 23 10 © 1 20 WS; $ [3 11 28 35 22 
67 2 23 6 59 o© 3 48 38 | e 2 2 34 G04 
— 65 178 18 41 10 LFE 1 53 + +4 OS, 
4+ B92 72 43z 6 53 20 n 11 18 34 28 11 28 7 10 
980 79 85 23 29 49 ® 798 7 CL" 29: Y 4: SAI. 
| 5. 2115 go 54 14 36 40 8 0:08 20 9; & ve. 11 27 38 58 
1203 97 7-3 3 3 45 50 $2736 08 '#:  7®... Wi 
6. 1338 108 6s 22 20 © 8: ':6'/068 39 11 12 81 42 11 27 10 45 
2148 17 243 17 1 10 7 28 18 40 © 14 27 36 e © 28 «52 
2301 18 13 21 20 37 o It 25 52 89 440 o 12 54 25 
| 2371 191 255 © 44 31 8 8 48 22 r . 
2644 213 192, 6 58 24 #2: Ig 38 „ © © 53 232 
2817 227 276 16 11 11 8 29 47 46 ä 11 28 14 
| 3040 245 286 7 +1 31 | 9 10 17 28 r 11 28 2 2 
3621 292 277 28 3 9 0 30 217 6. 6 26-29 5 28 o_ 58 
FF 319 23 4 31 10 11 46 35 11 24 27 36 1 059 1 24 
4267 344 3610 44 57 11 22 34 © @* B TY us 6 2x. 1x © 
4601 371 363 5 57 51 11 23 45 2 +5 WL Þ 11 25 8 34 
— 409 1 — 4. 24 n © 2 14 56 _ 
58 441 r 22: $20: 27.0 11 29 47 37 
| 444 _ :: 0 3 3 31 11 24 56 ©. x 13 22 46 o ,0 56 36 
6890 $87 21 18 30 18 S 15 $5 24 83. 1d 6 0 2 
| 15928 _ 1287 287 6 1 34 g 0 9 40 2 29 47 40 bh „ >, 8. 
24325 1804 359 10 34 42 e. 11 29 47 6 11 29 44 6. 
* 228 Sig. 5 Sig. Sig. | 
N. B. 1 297830 89085 1 at ax? + + + + + » 3860559 959 uy « £00000 01/06.62168 | 
21 40 = s * @ ® I 19 * * 1.0 9 4˙ 4,49% 9 7 „ , * | 2 I » — 
ve. eas rat warn the above-Perioda, 


a 


Ne and NAVIGATOR, 387 
Pla PERIOD of Solar ECLIPSE — to Stile. inian PERIOD of Lunar ECLIP SES. According to New Syile. 


— 


| Years [Mid. Fel. of ©, atfSun's M. [Suna B Lat, þ N. or S. Years (Mid. Ecl.of Þ, at M. (Suns j '5]Lat, Nord. 
of Chr.] Lond. apt. Time, | Anom, Ap. |fr. Sun. aſc. or of Chr.] Lond, apt, Time, | Anom, | Ap. =. | fr. Sun. aſc, or 
N. S. I M DHMIs „ [„ o 77 7 deſ. er COT FI l deſ. 
1701 | Febru, 7 11 67 10 3 7 30 35 20 | N. A. 77 Febru. 22 11 29 | 7 24 5111 20 54 47 55 | N.D. | 
Auguſt 3 21 30 | 1 4 561 4 10 40 26 22 das - | Anguſt 18 1 32 [ 1 18 52] 4 22 45 48 24 2 
| 1702 | Janus. 27 13 42 [ 29 49 16 50 3 35 SA. I} 2703 Janua. 2 18 59 | 6 4 23] 7 13 35| 35 43 S. B. 
ſuly 24 9 39 | © 24 200 2 20 50 18 14 | N.D, une 28 13 10 | 11 28 36] 0 18 1| 17 43 | N. A. 
' 2703 | Janua, 16 23 27 [6 18 22] 7 26 23 43 50 | SA, 4 em. 22 18 30 | 5 23 16] 5 22 44 2 21 ND. 
ful 13 14 3631 0 13 27] 1 © 47] 6: o | N.D. If 1704 — 17 6 24 [1 18 1210 28 2528 14 [S. A. 
I Decem. 3 3 44 | 5 $ 52] 5 9 33] 79 13 | N.A ecem. 10 19 10 | 5 12 12] 4 1 85 40 3 N. D. | 
17% | Janua, 6 14 15] 6 7 5316 6 6 84 20 [S. A. || 1706 | April 27 13.3 9 27 44] 6 23 22| 46 10 | N. A. | 
PEE EF $124 137 On, 21 656 | 321 54hur ag 8[grn7 | 5D. 
+ MEM, AA . 8 37 MA. 1707 | April 16 13 38 | 9 16 38] 5 2 59] © 52 | S. A. | 
' 1705 | May 22 7 $5 10 22 23] 8 25 29| 8 26S. D. OR. 10 22 25 | 3 11 27/10 4 56] 141 | ND. | 
| Nov. 16 120 J4 27 33] 1 25 45 1 29 | 5A. 1708 | April 4 17 38 9 3 42 12 40 42 13 S. A. f 
1706 | May 11 21 34 [to 11 517 40] 36 12 | N.D, Sept. 29 8 59 3 © 47] 5 14 46 43 52 N. D. 
Nor. $5 2 19 | 4 6 3oÞ __6] 40 21 | 5A, 1710 | Feb. 13 10 491] 7 15 38 6 28] 34 N. A. 
| 1707 | May 1 24 19 [10 1 27] 5 16 30] 80 24 | N. D. | Avguſt $22 © | 1 9 33] 4 8 34] 31 42 | 5D. 
Sept. 25 11 4 | 2 26 12] 9 20 43] 81 33 N. A. 177 | Feb, 3 ; "0 oak 72¹ 1 5 6 9 i6 i6 14 7 36 8. 
renn Joly 29 3 52 [28 47] 2 18 35| u 48 | ND. 
1708 | Mar. 21 18 53 | 8 21 57] 3 © 30 33 21 | S.D. 1712 | Janna. 23 7 47 | 6 24 18| 7 25 43| 47 21 | 5.4 
Sept. 13 21 o | 2 15 30] 8 1 171 39 43 N. A. uly 17 20 193] 3 18 16] O 28 52] 5640 | ND, | 
1709 | Mar. 11 O 28 1 $5} 1 10 7 26 N. D. || 1:13 | June $ G 30 [1 9 110 14 2;| 50 45 | SD, 
Sept. * 3 32 36 2.7 6 4B... PS S.A. 3 1 15 16 5 2 co| 317 18 43 10 N. A. 
1710 | Feb, 28 o 14 | 7 29 591 19 27] 46 31 [N. D 1714 | May 28 ig 5 10 28 20 8 24 77 6 14 | S.D. | 
| Avguſt24 5 16 1 24 35} 4 21 gol 49 15 S.A. Nov. 21 2 4 | 422 9 1 26 52] 2 42 [N. A. 
71 | Feb: 17 1 38 07 18 gol 9 28 48] 24 45 | ND: if r715 | May 18 © 31 [10 17 35] 7 4 3z| 36 4: | N.D. 
4 July 15 7 20 3 Þ. 6 45|_ 61 10 | NA Nov. 10 16 © | 4 11 4% o 6 41] 39 13 S. A. 
1712 | Janua. 7 22 16 9 67 11 49 38 58 [S. D. 1717 | Mar. 26 15 15 [8 26 24] 2 28 21| 37 57 | S. b. 
N uly 3 10 34] 7 51 16 39] 18 43 N ' | Sept. 20 f 5 | 2 21 27] 8 o 26 37 25 | NA. 
. r eee ee * 1718 | Mar, 16 3 58 | 8 25 500 2 8 235] 3 41 |] N.D. 
| 2713 - 22 11 18 [i117 23 1110 26 27] 23 40 0 Sept. 9 7 52 | 2 10 26] 6 10 4) 3 39 | 8. A. 
— 2 Mn A 43.49. — Beſides theſe 29 lunar and 41 /%lar Eclipſes in this Plintan Period, of 
j 2714 — 11 16 44 % 12 81 9 6 26 66 25S. A. 187 114 7b 43” 209, there were 5 ſo/ar Ones of no Uſe, wiz in Mar, 
FA _Decem, 6 13 28} 5 7 26] 2 10 49 $3 N. D. 1707, Jan. 1711, 0. 1714, Aug. 1718, O. S. arifing but to few Digits 
| 1715 | May 2 21 31 2 3c} 6 21 36| 43 25 [N A. I acar the S. Pole. The 5th was on May 13, 1714, N. S. but x Digit in 
Oct. 26 20 55 3 27 $1 23 31] 42 37 S. D. I Quantity, near the N. Pole. So that * 1 May, 1732, was 
716 n r 2 * not eclipſed. But as, by the of 's Node, the Earth and Moon's 
* oh a e * 6 2 * 13 4 2 g » 45 Shadows are alſo ſhifted from ro on each other of thoſe Bodies, ſo as | 
— _—_ 42 222 ses fall into the Expanſe, the Tab. of Eclipſe Periods, or No, of ſynodic 
1717 | Apiil 28 4 35] 9 11 44] 3 11 54] 45 $ | SA. Revolutions of D t the O (ben the Sun comes near the Moon's Nede ) 
BESS (6... a 14 $ 12 40% 38 30 N. D. in p. 386, ſerves to ſhew when Eclipſes will happen again, after a given No 
1718 | Mar, 1 19 30 | 8 141 0 25 34] 74 30 [N. A. ff of Years, whether in Plinian or other Periods. For each Plinian Period 
| Mar, 11 12 9 o 57] 1 21 42] 86 7 | S.A, II chere is an Equation of Time-Table, and Diff, Moon's Lat, below. 
Sept. 23 20 1 2 24 451 6 22 41] 81- ©] N b. 


N 


| EQUATION of TIME and of MOON's Latitude, N. or S. aſcending or deſcending, after one Plnian Period. 


Argument. Sun's Mean Anomaly, Argument. Sun from Moon's Apogee, 1 eq, 
| 0] In | Dit. [O's Dit. NO's| + | Vit. 1 — | Dif, Suna — [Sund + Suna + wy * 
1M. — Moon M. Moon's M. Moon HI M Moon's} Y » d — 3 
An. | Time, Lat, [An. Lat, n. [Time.] Lat, || An. | Time. | Lat. If Ap. | Time, [| Ap. Lime. [Ap. [ Time. ff Ap. [Time. 
EW LIES IM HAT we Hr, » ol / %@ is of m 35fjs vim offs ofm oſs ofm »} 
je US 147]. 5] 7192 7 | uſo 9 5 9 J go flo of 29 2 A; 4216 5f2s 3% 5| © 22 
5| 44 30| 4 26 s| 29 5 8 
| 22/43 44/4 24 || ro] 72.20] 1 56 45 22] © 100 12 58] 3 of] 10] 28 44 "ol $ 5? „ <3. W-. 5H, 1 
15 42 36| 4 21 15] 15 73] 1 46 0 15] 16 42] 3 10.11 15] 28 1 15 off 25124 30% 25] 4 32 * 
209] 41 — 4 16 J 20] 19 1 36 0 34 20] 20 18] 3 20 200 27 18} 200 ioff 2ofz4 7 20] 6 57 bw) | 
25 39 250 4 11 25] 22 46] 1 26 © 39 25] 23 46] 3 29 25] 26 12} 25112 8 25123 300 25] 9 23 1 
23.4. © A of 26 27] 1 16 0 10 of 26 580 3 38 fl of 24 AIK. J, E. EZ A of!t 45 . 
$1 35 44 © 51 29 39 WER 0 ＋ 29 57 3 46 51 23 19 5115 44 5121 42 5114 4 | 1 
10 32 39] 3 53 || 20] 32.47] © 59 1 10 32 48} 3 54 ff 4 21 38 %% 18h zoſzo 3 ele 22 4 
4 75] 29 4/3 45 15 35 391 0 52 I 15] 35 21] 4 © |} 2s] 19 4c}} 25118 4of} 25019 27] 15918 33 7 
1226 37 3 37 [2 38 1 0 45 I 20] 37 38] 4 6 2c| 17 36 2cjzo off 2<cj13 off zcþo 30 0 
250 23 21] 328} 25] 40 40 © 39 I 251 39 35] 4 12 25] 15 25 25:1 ici 25116 35 252 22 \ 
3 28 122 15 ©] 42 37] 0 34 I 11 © 41 17] 4 17 2 of 13 115 Oj22 118 ous On C923 59 
e 544110 30 TIF BC BI WT 
| Of 12 32] 2 59 10 45 39] 0 26 1 57 IC} 43 $0] 4 24 10 8 21 cz; 41 2011 21 10426 45 
4 4 44 8 4 2 2 f 34% j| 35 5 254 e 9 790] 75127 36 
4 45] 2. 38 | 20] 46 5$} © 23 2 18 20] 45 2| 4 27 200 3 2 29124 3, 29] 7 22 20028 27 
2 0:45} 3 28 [47 7] 23 2 29 || 25] 45 23] 4 28 | 25]. * 25124 590 *5| 5 H 28288 54 
18 2 17 6 © 46 al o 24 2 40 * 45 214 27 13 1 2006 ol 9 © 2 4212 © 9 7 


if that Decimal be multiplied into the Number of Plinian Periods fince any Eclipſe, the Product will be the Degrees of Sun's Diſt, à Q, leſs than 


the Diſt, when the _ happened, Which Diſt, taken from the Sun's 1ſt Bil. 3 g, will ſhew the Sun's preſent Diſt. à 8. And if within] 


N. B. The mean Diſt, of Sun a & in a Pf Period ing [ Decim. ] 1 10,984329 wanting | Decim, , 47013, ot @ Degree of a Revolution | 
t 
1 or 120 (the Limite o 


ſolar and lunar Eclipſes, reſpectively) an Eclipſe of one of thoſe Luminaries will reſpectively happen again; otherwiſe not. j 
. Dads 
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. | b —rðr—ñ—ö ——— ſ——— ———l——— —h— . 
Ra Mean PLACES and MOTIONS of the MOON from the SUN De. for determining the Mean TIME of the mean, and th 
eier Mean r and FULL MOONS, with (or without) Acceleration of Mean Motion, According to Old Style, = 
Years ß 7 © O»M.An.[Oiy's Ap SI Years 740 O's M. An. 0 a D* Ap. 8 78 
of I” SET TE 2 of * _ 55 — — 
ae eee Chria. „ „„ 0 4 ah „ „ „„ „ „ 7 
1652 0 648 7] 6 13 41 55 4 26 11 38] 9 5 27 23 [ 2704] 4% 4] 13 12 17] 6 10 36 39] 6 27 37 42 
53) 4 26 25 30 6 13 26 34] 3 15 27 28] © 24 32 4 $ 6 25 18 27] 6 12 56 57 4 19 42 29] 71043 5 
54 8 26 2 54] 6 13 11 14] 2 4 23 18110 13 38 16 10 24 55 5o] 6 12 41 36] 8 x 27 7 29 48 2g 
55| 2 5 40 17] 6 12 55 54} © 13 29 7111 2 43 33 7| 3 4 33 14] 6 12 26 15] 2 7 54 18 53 52 
1656 5 27 29 7| 6 13 39 38] 13 27 24]11 22 $1.1 1708 4 6 13 20 1 0 27 52 26] 9 ＋ 
57110 7 6 30 6 13 24 1800 2 33 14] © 11 56 3 9 © 5 59 26] 6 12 54 41/11 16 58 16 3 8 64 
581 2 16 43 33 6 13 8 57] 8 21 39 4 1 1 2 2 ET 49] © 12 39 20] 6 4 6/10 19 12 22 
59 6 26 21 17] 6 12 53 37 71044 $31,292 25 x17] 8 25 14 13] 6.12 24 of 8 45 
1660 11 18 10 6] 6 13 37 22] 6 © 43 / 2 10 25 8 2712] 1 17 3 6 13 7 44] 7 15 8 12|17 26 25 27 
61 27 47 29 6 13 22 2141 49 1 O 2 20 J1 13 5 26 40 26 6 12 52 24] 6 414 2| o 15 26 co 
62 7 24 53] 6 13 641] 3 54 51] 3 18 25 5 14 6 17 49] 6 12 57 3] 4 2ygag 52| 1 4 36 14 
621 0 27 2 27] 6 12 51 211.1 28 40 4 7 31 1 i5| 2 15 $5 13 6 12 21 43] 3125 41 I 23 41 37 
1664] 5 8 51 6] 6 13 35 5 0 17 58 57] 4 27 39 © 1716] 7 7 44 6 13 527]2 2 23 58| © 13 49 19 
65] 9 18 28 29 6 13 19 45] © 7 4 47 5 16 44 23 17]11 17 21 26] 6 12 50 7 0 21 29 48 3 2 54 42 
66] 1 28 5 52] 6 13 4 241-9 26 10 37 $35 49 47 18] 3 26 58 49] © 12 34 46/71 10 35 38] 3 22 0 6 
67] 6 7 43 36 6 12 49 4 15 16 26 24 55 10 19.8 6 36 13] 6 12 19 26] 9 29 41 27] 4 11 5 29 
1668110 29 32 6 6 13 32 438] 7 5 14 43] 7 15 2 52 1720| © 28 25 6 13 3 20] 8 19 39 44] 5 1 13 11 
693 9 99 6 13 17 28] 5 24 20 33] 8 4 8$ 15 21] 5 8 2 26] 6 12 47 50 7 8 45 34] 5 20 18 34 
70 7 18 46 52 6 13 2 71413 26 23] 8 23 13 39 22 9 17 39 49] 6 12 32 29 5 27 51 24] 6 9 23 58 
71111 28 24 161 6 12 46 47 3_2 33 12| 9 12 19 2 23] 1 27 17 13] 6 12 37 9 4 16 57 13] 6 28 29 21 
1672] 4 20 13 6] 6 13 30 31] 1 22 30 29110 2 26 44 17244 6 13 6 2 6 13 o 541 4 6 55 31] 7-18 37 4 
7318 29 5% 29] 6 13 15 11 o 11 36 19110 21 32 7 2 1184 6 12 45 34] 126 121] 8 7 42 27 
741 2 9 27 52] 6 12 59 gojirt © 42 11 10 37 31 26| 3 8 20 12 30 13] © 5 7 11] 8 26 47 51 
75|.519 5.26] 6 12 44 3o[ 9 19 47 58]in 29 42 54 |} 27] 7 17 58 za] 6 x2 14 53jzr 4.23 of 9 x5 53 14 
1676 10 10 54 6 13 28 x5] 8 9 46 16 9 50 37 1728] © 9 47 2| © 12 58 37 24 11 17/10 6 © 56 
771 2 20 31 28 6 13 12 55 6 28 52 6| 1 56 © 2187 12 43 17 13 17 7110 25 6 19 
| 7817 o 8 57 6 12 57 34] 5 17 57 56 128 1 24 30 29 148 6 12 27 56} 7 2 22 5% 1 14 43 
7911 9 46 15] 6 12 42 14] 4 7 3 45] 217 © 47 31] 4 21 48 49] 6 12 12 36] 5 21 28 46] © 3 17 6 
16801 4 1 35 6 13 25 58} 3 7 2 2| 3 7 14 29 1732 6 o 28 2| 6 12 56 20] 4 11 27 3| © 23 24 48 
| 811 $ 11 12 28] 6 13 10 38} 0 26 7 g2 3 26 19 52 33410 10 5 a5} 6 12 41 © 3 © 32 53] 1 12 30 11 
$2] © 20 49 51 6 12 55 17]11 15 13 42] 4 15 25 16 34] 2 19 42 6 12 25 39 & £4. 2 1 35 3 
$3] 5 © 27 15] 6 12 39 57110 4 19 31] 5 4 39 39 35] 6 29 20 12] 6 12 10 19} 8 44 32 2 20 46 5 
1684] 9 22 16 4 6 13 23 42] 8 24 17 49 24 38 22 1736]:r 2x $ 1] 6 12 54 4110 28 42 50 3 10 48 41 
8512 x 53 27] 6 13 8 22] 7 13 23 39] © 13 43 45 37] 4 » 24] 6 12 38 44] 9 17 48 40 3 29 54 4 
$6] 6 11 30 50 6 12 53 16 2 29 29] 7 2 49 9 38] 8 10 23 47] 6 12 23 23] 8 6 54 30] 4 18 59 28 
87/10 21 8 14] 6 12 37 41] 4 21 35 15] 7 21 54 32 391 0 20 1 11] 6 12 31 626 ow; 8 4 5 
1688] 3 12 57 4| 6 13 21 25] 3 11 33 35] 8 18 2 14 1340] 5 11 50 1 6 12 5147] 5 15 58 36] 5 28 12 33 
89| 7 22 34 27 623 6 51/3 » 29 251 9 1 7 37 41 9 21 27 24] 6 12 36 27] 4 5 4 26 17 17 56 
go| © 2 11 50 6 12 50 44] © 19 45 15] 9 20 13 1 421 ® 1 4 47] 6 12.21 6] 2 24 10 16| 7 6 23 20 
9114 11 49 14] 6 13 35 24111 51 4110 9 18 24 43 6 10 42 11 6 12 $5 46] 1 17 16 [Z 25 28 4; 
169249 3 38 4] 6 23 19 $] 9 28 49 21110 29 26 6 1744]12 2 31 1 6 12 49 30} © 3 14 2a] 8 15 36 25 
93] 3.13 15 27 6 13 17 17 55 1111 18 31 29 4 3 12 8 24 6 12 34 10 10 22 20 124% 4 41 48 
940 5 22 52 50 6 12 48 277 7 x 210 7 36 5 46 7 25 45 47] 6 12 18 49] 9 11 26 29 23 47 1: 
950 2 30 14 6 12 93 7 5 26 6 50] © 26 42 1 47] © 123 11 6 12 3 29 8 © 31 $1110 12 52 35 
1696 2 24 19 4 6 13 16 51] 416 5 7 116 49 58 1748] 4 23 12 1 6 12 47 13] 6 20 30 gh 3 o 17 
| 97] 7 356 27 6 13 133 510 57] 2 55521] 49] 9 2 49 24] 6 12 31 53) 5 g 35 0 22 5 4© 
9801 13 33 50 6 12 46 10] 1 24 16 47] 2 55 04 gol 1 12 26 47] 6 12 16 332] 3 28 41 48] o 11 11 4 
99 3 23 11 14 6 12 30 8% 0 13 22 36} 3 14 6 gx] 5 22 4 21] 6 12 2 12] 2 17 47 37] 1 © 16 27 
1700 8 15 © 4 6 13 14 34/71 23 20 53] 4 4 13 50 1752110 13 53 of 6 22 44 57] 3 7 45 551] 1 20 24 1c 
11 © 24 37 27] 6 12 59 14110 12 26 43] 4 23 19 13 For Conveniency of Computation, the Computer muſt reduce th 
2| 5 4 14 50 6 12 43 53] 9 1 32 33 I2 24 37 New and Full Moons of the Old to the Day of New Style, by add 
: 31 9 13 52 14 6 12 28 331 7 20 38 22 1 30 © ing the Number of Days Difference of the Style, 5 
— Mean MO i ION of the MOON from the SUN, Fe, for Julian CENTURIES, | 
Julian Mot. Þ à ©, Mot. © An.,M. OA Ap. M. OA 8 — Mot. PAO M. O An. M.OaJ Ap M. O48 
te Iberer eee 
— — — — — — — — | 
100 2 1 4 53112 29 4 3 1442 4 14 56 47 1300] 1 4 29111 17 39 26| x © 25 41110 14 18 11]. 
200| 8 14 9 4601 2 4] 4 23 8 34] $ 29 53 34 1400 f 9 8 2211 16 42 28] 9 11 59 58} 2 29 14 58 
300 | 6 21 14 3911 27 9 6] x 4 42 gi] 1 14 50 21 2— E 39] 5 23 34 15] 7 411 45 
400 | 4 28 19 32111 26 12 8] 9 16 17 $1 52947 8$ i600] 7 23 18 811 14 48 32] 2 5 8 32] 11 29 8 42 
500 3 5 24 251118 25 15 100 5 27 $1 25119 14 43 5Sf} 17001 6 © 23 1111 13 $1 34110 16 42 49] 4 14 5 19 
doo] 1 12 29 18| 11 24 18 12] 2 9 25 42] 2 29 40 42 1800] 4 7 27 5411 12 54 36 6 28 x7 6 8 29 2 © 
700 | 11 19 34 13] 12 23 21 14110 20 59 59 7 14 37 1900 2 14 32 47|11 11 57 38] 3 9 51 23 10 13 58 53 
IS !. eee 
900] 8 3 43 57122 21 27 18} 3 24 8 33] 4 14 31 3 210010 28 42 33111 10 43 42] 8 2 59 571] 1 13 52 27 
1000 6 10 43 50| 11 20 30 20111 25 42 50 8 29 27 50 22009 $ 47 29111 2 441} 41 14] 2 28 49 14 
1100 | 4 27 524 11 1 32 8 7 17 A $05 444 2300 2 12 52 19111 9 46 oO 2 20 7 13 4 I 
1200 * 2 24 55 36/1 19 39 24 4 18 51 241 5 29 21 2414 2400 5 19 57 12111 7 12 48] 9 7 42 48) 11 28 42 4 
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Tian MOTION of the MOON from the SUN, &c. for MONTHS. | 


and NAVIGATOR. 
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Mean MOTION of Þ from O, &c, for Hours, Minutes, and Seconds. 


S tn 


— — 


err 


_ _— 
N - „„ „„ * — 1 
— a 


Mot. Þ a Sun M, Sun's An, M. GA) Ap. M. Sun 4 83 
D x 1.64 AG, A 5 IE TW , = fe vaes 
ot. 5 28 Mot. © Are. G2 21.8224 M 5 . 4 r 
Mtbs, 4 | | Ss # ip] „„ „ jy „ jy 
E U * — — —.— — — | — 
— * | O00 oy 0 TE Wo: 6 = B' @ » 
a &* - | S{-32-.9 371 © $4 556]; 0 4 a] © $6 is 
A 4. | 3] x 3x 26] o 7 24] o 3 
1 | | £5 6A BL O 44j © 10 2 
| . { MEER — 
- 1ii-4 8 | 2 3> 23] © 12 1g] © 10 56] O 12 59 
o 22 53 23] 3 28 16 2 g ©: 31 © 14. 441.0 1-7 © 29 36 
I ” 40 1044 4 2 eee eee 1 
2 16 31 3/5 8] 4 3 49]_2 19 43] o 17 29] o 20 4 
s $26 990 2 5 of 4 34 27] © 22 | o 19 4o| © 23 22 
| 243)Sepr.” of 2-22 21 7] 7 29 30 10 5 4 46] O 24 38] o 21 5 o 25 58 
273108, o| 2 28 4278 29 4 6 11 35 15] 27 6] o 24 aj o 28 33 
zog Ne. of 3 15 $9 28 2 22 37 I a 12 -e. o 26 13] 31 9g 
o_._ 0.63 2 5 r 13 e e 
Mean MOTION of th: MOON trom the SUN, Kc. for DAYS 144 7 6 4i] „ 30| o 30 36 o 38 217 
—"TMot. ya Sun M. Sun's An. M. OZ ) Ap.jMo, Sun à 8 1 7 39 9] O 36 $58] O 32 47] o 38 56 
Dawn 1 > vl» © 5 *#þ 0:0797. © vie 7” # 1 7 38] o 39 26] o 434 58 2 
— 8 | 8 8 6 O 1 Oo O 8 
r 5 39 35 AY a 8 as 194 
D: ere 19] 9 39 4] © 46 49 o 4: 31} 49 20 
4 * bs 47 o 3 76 1 o 3 29 49] 4 9 16 oY medi ⅛ Y 2K 
— FF 0-05 $17.0 #6 Þ 
2 *- 2 $29 E 9.93.97 : . 0 x : 8 * + = 11 28 29] © 7 "I o 48 7 o 57 ” 
e 
Heeres 24\ 12 11 22 0 2 8 o 2 een 
— E n = .- I I 6 O 8 1 
19 43 o O 8 52 14] © 7 52 5] 9 20 5 2 12 41 55 3 „ 4 $4 
42 27] 0 9 51 21] © 8 44 33] © 10 23 10 o- £8. £5 I 7 D 
101 4 A 54 4 o 10 50 30] 0 9 37 ©| © 11 25 29 27] 13 42 53 I 2 WW 0 3 8 ÞD 
— 4 26 7 —— © 11 49 38] © 10 29 27] 12 27 48 — — ̃ | A i | 9 i Ai 
8 46] © 11 21 O 13 30 7| OE WW e 
n © 23/24 23] © 4 3s 4 r 
14 $ 20 40 10 5 — 1 o 13 6 491 © 15 34 4 e ͤ 1.990. 
18 6 15 7 2 o 15 46 11] © 13 59 16] 16 32 3 D 
„ 16 12 2 -£ 1 12 71 25 
F BEERS -6: 
1817 9 27] 0 18 43 35| 0 16 36 38] © 19 44 of 35117 46 41 1 26 25 —_ T0 BD 
* ; _ 48 — o 19 42 44] © 17 29 5 © 20 46 19 nnn — 22128 
21] $ 16 o 21] 0 20 41 52] 0 18 21 33] © 21 48 38 37 n 
3 2 1 2 2 2 2 2 2 4 f l won minus 4 1 4 
23] 9 10 23 14] © 22 40 o 20 2710 24 52 1 39 | 
gn LIE .— a 2 OE PEEIEL 
2240 2 | I 
* 12 7 a * - 3 ' = 3 491 0 27 + = „JJ SE - . A BY. 
" 1 bo ＋ 4 0 36 41] © 23 36 16] © 28 2 32 a0 93 Þ it. ni an © 2 33 581 n 81 38 
28112 11 20 27] © 27 35 28 © 24 28 43] O 29 4 51} 44 £22 2 . 50 = : : - 1 10 
8 O 25 21 11] 2 © 10 451 22 5 
— 1 23 31 54 + +4 7 4 = 14 0 s 2 4 29 SEN ESTS HP :. Ma MT 
1 0 1 7 1 © #4 131 o 27 : | 1 2 11 48} r 5 ® $ 8 
n » Leap-Year, take out for a Day ſooner. | WW E _ Sn BS — _ 2 : 2 2 - ——— 
9] 24 $53 32] 2 
USE of the FOREGOING TABLES of MOON from the Sun, | 2 t &f &f @ _ MM wu. 48 
COLLECT the Mean Places LD the Radical Places and 51 28 54 1 2 40] 1 $1 2 12 24 
Mean Motions connected) for the Beginning of that Month, in 52] 26 24 4 2 8 enn 
which the Mean Time of the Mean or true New or Full Moon is re- 53] 26 55 26] 2 10 361 5s 49] 2 17 36 
quired, — Then connect therewith the toral _ of Correction of WW Has 3 4 8 8 of » i» $ 
M. Motion and Acceleration of the Moon, ( from Tab. p. 374 forego- $7 2000s 3&8 al. 6 © a0... ad as 
ing) and the Reſalt will give the corrected or true Mean Place of D a 56] 28 26 42] 2 17 9 2 2 23] 2 25 23 
O, at the Beginning of the ſaid Month; connecting alſo the Varia- PT? 11 2 20 27) 2 34] 2 27 59 
tion of the D' Ap. and Q, correſponding to the ſaid toral Correction, 2 3 © "Ia 2 : 451 2 30 34 | 
(of contrary Signs) with the Places of OA p Ap. and Oà & (ac- 5 22 2 * 1 - 2 8 56] 2 33 10 
2 to P. 374) the Place of the Sun's M, An. being t, as its 59] — * 31 2 = 511 2 12 7 2 37 46 
otion is . 122 — fake), 8 the _ * of IA 
) i Sun from 125 (if New Moen is ſought) or from 68 or 18s (if Full Moon is ſought) and then take from the Remainder, in ot, ) a Sun, for 
as many Days, Hours, Minutes and {ought as can de deducted: For which 4 1 &c, you muſt add the correſpondent Motions to the Sun's 
An, Sun à p Ap. and Moon à Sun, By which final Places, you muſt obtain and ſubjoin to the Time of Mean & zygy, the Time, with its 
proper Sign, anſwering, in Mot. ) à Sun, to the Sum of the Sun's Equation, and of the Sum of the Moon's annual, th, and Elliptic Equatien, |} 
n Syzygies (taken out by the proper Arguments, and changing the Sign of the Sum of D's Equations) for the true Time of the N or Full 
Neon required, See Examples farther on, 
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iſt and . and II. Equation 
6th Supplemental Equations of the MOON, the 6th 2 Gompounded) at New and Full MOON, Tee- 
- . Argument, SU Moon's A L. 62 and"74, and Sun's Equati Oy 
Sun a 1 Sig. © '5 Apogee 1 equated, at N ” N . ON, p. a. 
X. 4 Sig. 12 : | ; Six Signs at Fu. 
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10 5 31 3 18 40 44 137 1 $4 344 1 3 4 32 23 
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95 Sig 2 4 J 81 1 — Diff. 1 Dick. + 6 
; "Th. MOON | ©. AW Sig. 9. « Jin. 8. Ws | 9 Diff. + Dift Sun 2 
e » —] — — ' FI © 1 ig. 4 * A 
— — ä INCLINATION and REDUCTION to de NTT C2 — 
N. u v D: — - £ 43 ( . N- — 
2 ig.0 N. Reduc- ＋ the MOON's mean NODE, or Argun 2 Lass — 2 
—— Sig. 6S. | Dif, | tion, [Diff. Way to Dur. ig. 1 N. | Teauce 7 2 8 . — 4 
©, Latitude. | 4 Ecliptic . Sig. 7 8. Diff. tion. Dif Sig 8 8 Dis Reduc- : Sun 
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s$_| 226 13 S T4 |] , 3a | 274 137 0 27 2 47 56 3 "#7 44 (594 2 19 | 5 35 27 
b o 31 26] 513 [T7614 | 3 62 19 ED .3& op | 5 0. N99 S þ 5 26 : 26 
513 | 126 5 15 330 2.3 I 4 31 40 5 - 
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THE true Heurly MOTIONS, DIAMETERS, and PARALLAXES of the SUN and MOON, in ECLIPSES. ' | 
N. B. In Eelipſes of the Moon, add 6 Signs to the Arg. Aunuum, or © 3 ) Ap. 1 equated, 

Sun's true | — -- — Sun from gow Moon's . Moon's Sun from Sun & | Sun's | Increaſe of Sun 
Hourly Sun's {JSun's M. Moon's ourly | Horizont, | Horizont.] Moon's I} Moon's| Paral- | & 's Diameter. 
Motion. Diameter, | Anomaly Apogee, | Motion, | Diameter, | Parallax. | Apogee, Altit, | lax, Apog. Perig. 

N Ahab 0 s I} 8 | SA; , 7 e » HK Mm n u 
* 23| 31 38 [0% 120 of 29 33 | 29 25 [53 28] 132 0 11 0 © 
2 23 | 31 38 25 3129 36 | 29 2 53 29 [25 2 11 1 1 
2 23 | 31: 38 20 19] 29 39 | 29 2 53 31 20 4 11 2 2 
2 23 | 32: 39 15 15] 29 39 | 29 28 | 53 35 [75 11 3 4 
2 23 [31 40 10 20] 29 45 | 29 30 523 41 10 8 11 4 3 
2 2331 41] 5 25| 29 53 | 29. 34 | 53 45 | 5 10 11 ö 
2 24.1 420 1112 of 39 122 404 53 $57 | © 11 12 22 1 
2 24 | 31 43 25 51 30 11] 29 46 | 54 7']25 _— 11 - q 
2 24] 31: 45:20 10] 30 22429 51 | 54 18 [20 16 11 8 10 
2 24 | 31- 47 15 15} 30 36 | 29 53 | $4 32 5 18 11 9 | 22 
2 25 | 33: 49 % 20] 30 50 | 39 4 45 [10 20+ | 1 | ww | nn 
2 25 31 51] 5 251 31 6 30 14] 55s 25 22 11 10 13 
AM r er eee 
2 26 | 31' 56 [25- | 5131 4z| 30 32 | 55 33 [25 26 [10 12 16 
2 26 31 59 20 10 323 5 30 42 | 55 51120 28 10 13 17 
4 26 32 175 ]. 151 32 + 23 4 30 52 5e 10 [154 30 10 14 18 
* 27 | 32: 4.10. 22} ,32 45 en“ Y. 56 30 10 | 32 - 10 1 19 
2 27.| 32 75 251 33 31 18434 39 49'] $ 34 9 I 20 
2.28 | 32 10 | © 9113 of 33 32 | 31-25} 57 91 0 9 36 9 16 21 
2 28 | 32 13 [25 58133 56.31 36-1 .57 29 [25 39 . 23 
2 28 | 32 15 20 10] 34 21] 31 47 | 57 49 120 4.2 9 19 24 
2 29 | 32 18 [15 25] 34 45 31 58 | 538 9 [15 1 4 20 [423 
2 29 32 21 {io N 20] 35 —_— 53 28 10 TS +: 34.08 © 27 
2 3% 32 235 25] 35 3x] 32 20] 58 75 $2 7 | 22 | as 
48. + 264 MI MR = .% 5 f EX ECO) (WML. 29 | 
2 31 | 32 29 [25 5136 24] 32 39 | 59 23 [25s [ 57 6- | 23 [30 
2 31 | 32 31 $20 10 36 34] 32-43 | 59 40 [20 60 5 24 31 
2 31 32 33 [15 | x51. 36 53] 32 57 59 - 55 [15 63 5 25 32 
2 32 32 35 10 20] 37 1p] 33. 51% 10 10 6 4-| 26 33 
2 3232 37 I'S 25] 37 24] 33 12 | 60 23 | 5 | 6g. 4 | 26 f 34 
> - J® 1 32 39 } © 7115 of 37 39] 33 28 | 60 34 | © 7 22 3 27 34 
| 2. 32 |. 3% 40 [25 $| 37 5% 33 24} 60 44 |25 7s 1 
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2 33] 32 43 | 5 235 38 27] 33 36 |. 61. 6] 5 87 o 28 |# 36 
2 33 | 32 43] © 6116 of 38 18 33 36 [61 710 6 o 29 36 


The TIMES between the true Ecliptic Cenjanction or Oppoſition of the Sun and Moon, and the Middle ef Eclipſe, or greateſt Obſcuration, at the 


neareſt Diſt, of their Centers, Half of which Times, with the ſame Signs, will be nearly the Difference between the Orbit Syzygy and faid] 
* Middle of the Eclipſe, ; 


"i389. - | True Hourly MOTION of the MOON Ttrom the SUN. M365 
— 7 1 
= | 277 287% | 29/ 30 | 7 17 327 | 33 34 3 gf 36% Sig. 5.51 19 

2 — 9 © ane AY s "OR 8 — — 0 
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25 / ͤ ye fie eee 
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— Is + 0.5 28.98.23 33....57 [:30 48 1.20 an:1 30 - 2 9 41 j} 9 2 «7 8 49 20 
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£21 18 30 17 48 1 9 16 32 5 5 15 2 | 14 56 14 27 1 13 35 14 
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n „ e, f + . 


N. B. As bourly Met, ) 2 O 60 Min of Time 11 Reduction ts Ke pri n. and | : 1 Mi , g 
2 — Aiptic in Min and Sec. of Deg. : Reduc. in Min, and Sec, of Time, from the 
R _. "_— Syzygys and alſo t0 tbe Middle of the-Kclip/e.. — Ne being contrarily fituated —— Orbit Syzygy, double 13 ſaid Toa will bt 
— 175 e 3 | os way 136, 0 $0 * Opp ftion to Middle of Eclipſe ; having the ſame igns with the Reduction Equation to the Middle 
J t SyZygy. And therefore the Reduct᷑i li S from the Orbit pri 
by Ho! the whole Equation, muſt be with a contrary Sign,” ion from Middle of the Eclipſe to the Orbit D, or be bo the Eclipic Syzygy, 
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The ANGLES which che Way of the M O OM from the 8 U N makes with « Circle of LATITUDE: 
| In ECLIPSES of thoſe LUMINARIES, | | 
4. ee hourly MOTION of the MOON from, the SUN. 1 5 19. 1 
Sig. O., 277 | 27 [2 [L gu” z E224 3 36 Pig. 5. 11 
o MLS o 7 © 7 9 re 7 3 0 
, — — 


\ 0 
ii 8% 151 84 16 | 84 27 | 84 18 | #4 18| 34, 19 | 34 2 84 20| 21 o | 
84 14 | 84 15] 84 26 | 84 217 | 84 18 84 28 | 84 19} 84 20] 84 201] $4 21] : O The Con. 
2 
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1 
4 N 7 plement of 
4 84 156 | 84 16 | $4 17 | 84 218 84 18 | 84 29 | 34 20 84 21184 21] $4 22 26 theſe Angles 
84 15 | 84 1684 17 | 84 18 | 84 19 | 84 20 | 84 2184 214 84 22 | $4 22 2 t 
8 84 1684 1284 1884 1984 20 84 20 84 21| 84 2284 2384 23 a * [fi 
; 184 17 | 84 238] 84 197] 34" 20] 34 20| 84 ar] 84 22 | 84 23] 34 2384 24| 23 [he Ages that 
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$4 1884 19 84 20 84 20 84 2184 2284 2384 2384 24184 2 23 10 | 
84 19 | 84 20 | 84 21 | 84 2184 22 | 84 23] 84 24 | 84 24 184 25|$4 26 217 * p of the 
84 20 | 84 2184 22 | $4 23 | 84 24 | 84 24 | $4 25| 84 26 84 26 | $4 27 n rom the 
84 2184 2284 23 | $4 24] 3g 2 5 84 2584 26 | 84 27 84 27] $4 28 I Sun makes with 


| $4 24] 84 2584 261] 84 2 $4 27 35 28 | 84 29 84 2984 3084 31 17 he Eclipric, 
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EXAMPLE, I, To find the mean Time of the mean and true Orbit Nx w Moon for the Month of May, in the 58 5th Year current before Ch ii? 


By the Nature of Conffru#tion of the Tables, 1 Year current before Chrift is repreſented by o, 101 before Chyif, by 100, in the Tables, C.. 
each current Year before Chriſt by x /eſs in the Tables, as we have noticed in our foregoing Improvements of Chronology ; conſequently the 
585th Year current before Chriſt is repreſented by 534 in the Tables, And, fince 534 before, + 1716 fince Chriſt = 24 complete Ce»/urie; 


or 2300 Years, by the Tables, from the Beginning of the 585th Year current before Chriſt, to the Beginning ef the 1716th Year c 
inte Chriſt, Therefore, by Tab. P. 385. | E 2 | 7 current 


| 1 m. n. ) Jan.|Sun's M. Anom.| Sun d p Ap. Sun à N. 
ae 8 6 ”" 


Dates, &c. | 5 8 „ 7 7 Equations of the Moon with contrary 
1716 finceChr,O.S, Jan.ji2z 16 4 48] 6 24 35 33] 2 12 36 G6] 2 25 56 32 Signs, 
Sub. 2300 Yrs Mot. —Jiz 5 57.54 [11 19 15 5] 5 58 33 7 25 26 59 o 1 # 


Sa x Equat, P. 61. = © 0 1 
Rem. 585 bef. Chr. Jan, i. 1 10 6 f4 [7 52028] 2x 6 37 43] 7 » 29 33 |6 Equat. doubled, P. 74. + o 1 14 
ay Biſſ. 1 Day leſs, 26 15 40 154 25 31 37 | 4 9 5 2| 5 3 21 10 [Equat.atN.andF, p. 


M. Time Mean new D, May [28 S935 © 5 Wi P. 390. « + 117 8 24 
« 21 ea ay 147 910 © 52 5 3 4 50 © $3.90 .4 
Eq. . bet. M. and tr. 5 8 ; g : 5 


++ 2 13 236 15 g 13 Eq. Ap. cont. +17 i Eq. Q cont, — Sum Equat. ) . . + 1 9 28 
| Arg. 6. Equat. — — Equat, Sun. P. 12. — 1 43 
M. Time tr. new ) req, Maylz8 4 © 32 | Supplemental, | 5 15 42 5352] © 3 50 35 
in 58 5 Vr. curt, bef. Chr. O. S. 4 q. Sun — 1 43 [za Sun — 1 43 PSumEq®.=M.Dift, PAO, 21 7 45 
By r D Lat. Be 2 4 — — = at true Conj, , Hours 2. 1 0 57 
* this Time a great 7 happened, I I WY 2 
t — End to the Battle then fighting beteween the Medes * FN} . rue Sans Br, 14 | 6 4 
ydians, on which Peace enſued. — This Eclipſe happened aboveſtral Equation at being much Jeſs th Minutes 12. . 6 36 


2 Hours later at the Meridian where the Battle was fought, 
near the River Hays, the Boundary betwixt Media and Lydia, 
in Ala Miner, in the th Year of the 48th Olympial, accordin 
to Herodot us, as predicted by Thales, of Miletus, or Sardis, in 


= 180, the Sun's ec- 
lipſed Limits, theref, 


Seconds 23 . « 12 
he O at this Time i 


The Dominical Letters for this Year ( Biſſextile) being FE, according to Table of r P. 148, May 28, in the 585th Year current, befor 


* on Wedneſday, 8 alſo in Ferguſon's Aſtronomy) which we ſhould not have here noticed, had he not diſputed (in Lond, . April 


the 586th Year current before Chriſt, on May 28, when the Dominical Letter was O and Cycle of Sun 12, (his Rule, * 156 __ Afr, 
edneſday, accorcing 


Afr.) of 2330 Years completed back from May x, 1736, fince Chriſt, to May 1, 585, 5 — 1p. as 9. — . th 
Sunday, mini tters ough not Leap- 


Fer Years and Menths, fince Ghrift, you muff add or fubtra# the Years and Months Motion forward or backward, to and. from the Years, Tim 
| over and abeve, ond Places, anſevcting to. January. iu the Century, P. 385. — 3 
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EXAMPLE IT, To find the true Places of the Sun and Moon at the Time of the foregoing Eclipſe of the Sun, according to the Moon's true 


it-Conjunction? . 
iN — the Sun's Apogee to the Time of the mean new Moon, and annex the other mean Places, ſoregoing, to that Time, Then add the 
Motion le to the Equation of Time, if that adds ; or ſubtract, if that ſubtrafts ; for the mean Places, at the true Syzygy, Then add the 
Sun's Apogee and Anomaly for the Sun's mean Place, from which taking the Sund Y's Ap. and Sun from Moon's Node, there will remain the 


„ Ap, = M. Pl. P; with which connect᷑ the -* uf Equations as below for the Moon's true Place, The Sun's true Place being bad from the Sun's 


| nefted with bis mean Place, before foun 
Equation co 28 The 211785 of COMPUTATION below is intirely NE W. 


| Sun's Apog. : a | 
1716 ſince Ch. May 28 3* 80 o/ 18% Sun's M. An, Sun à Y's Ap. Sun 4 8. D 2 ©. 
Sub, 2300 Years Motion — 1 od . JJ 
585 bef, Ch, May 284 { a x _ — — 
1h 47 g5 t 5 %% „ YT RY. 
Add for r VI . . 1 1 9 
Equations. M. 13 8. 23 RE DAE ie, os Hey Rn LP 33 SE #2 29 . 35 6 48 
585, May 284 4b om 329 Sun's M. An. | © o 57 34 S Om GR e 2 7 at 
Paſt, — 1 21 Sun's Ap. +] 1 28 42 48 1 29 4o 22] 1 29 4o 28} 5 15 47 26 ＋ 
1 Sun's M. Place | x 29 40 22 [Ap.8 13 52 56088 1 25 43 5 5 16 55 211] An. 
„ Sun's Equation — x 4 — 1 28 42 4800 1 29 39 of 3 12 52 56 D Ap. 
Time of the New Sun's true Pl. x 29 38 2 WWW 
Moon, required, or D tr. Orb Pl. x 29 39 9 Arg. 6 Eq", P. 74. [Arg. D's Lat. 
Orbit-Conjunction. —— — Vi 45 232 1 Eq. P. 6. 10 o 11 
Diff. + 41 Arg. cent. Eq. paſt|6 Eq. doubled, P. 74. — 0 1 15 
Conjunction, == im Eq. at New and Full — 1 7 54 
215 to be deducted. — —— 
Moon's true Orb. Place x 29 39 9 
Moon's Latitude. . 20 34 [N. 


— 


PROPOUSITION 

The Sum of the Moon's Equations in Syzygies connected by a contrary Sign wwith the Sun's Equation, and its proper Sign, will be the Diſtance 
of Time, WE in mean Motion, of the Moon from the Sun, on this Side, or beyond, a true Conjunction or Oppoliticn of the Sun and Moon, from 
the Time of a mean Syzygy. 

5278253 ſr RATION. Let p and O repreſent the Sun and Moon's mean Places, reſpectively, at the Time of a true Orbit-Conjunction 
or Oppoſition of the Moon and Sun, P — © will be the mean Diſtance of the Moon from the Sun at that Time, Let + $ denote the Sun's 


oy” 6 the Moon's Apogee and Node, And the Sun & Moon's Apogee added to Moon & Sun will give the Moon's Anomaly, The Sum of which and 


— . www. 


Equation, and = M denote the Sum of the Moon's Equations, at the Time of a mean Syzygy. Noro becauſe there is but ſma/l Difference be- 
tween the Equations for the Sun and Moon's mean Places, at the Time of a mean and true Syzygy (eſpecially when the Interval is ſmall,) 
Therefore, ) =M min. © ZS==0, or 6 Signs, nearly at the true Syzygy. Conſequently, Mean Diſtance = — OS SJ MH 
or 6 Signs, by Tranſp:ſition. That is, the mean Diſtance of the Moon from the Sun, at the true Syzygy nearly = Sum of the Sun's Equation 
8, with its proper Sign, and the Moon's Equation M, with a contrary Sign, + o, or 6 Sign, at mean Conjunction or Oppoſition, reſpectively. 
And therefore, that Sum reduced to Time, in mean Motion of the Moon from the Sun, reckoned from o, or 6% p from O at the mean Syzvgy, 
and that Interval of Time added or deducted to or from the Time® of mean Syæygy, according as the Moon's true Place is ſhort of, or beyond, the 
Sun's true Place, or its Oppoſite, as the Sign of thoſe Equations in one Sum directs, will give the mean Time of the true Syzygy, required, very 
nearly: And the more nearly the /:ſz the Interval happens to bez becauſe then the Moon and Sun's Equations at mean and true Syzygy are the 

arer alike, Q. E.D. 

If greater be required, the Equations of the Sun and Moor may be again found from the Arguments to the laſt near Time of the 
true Syzygy, and the Difference between the Sum of thoſe, and the Sum of the former Equations taken, and reduced to Time, in Motion 
of the Moon from the Sun, and added to, or ſubdufed from the laſt near Time, according as the Sign of the Difference of the Sum of the 
former, taken from the Sum of the latter of thoſe Equations, directs, will give the correfer Time of the true Syzygy, and ſo on. Or the Sun 
and Moon's true Places may be found to the nearly true Syzygy, and the Difference of thoſe Places, reduced to Time, in mean Motion ) fr. 
O, and added to, or ſubtracted from, the Time of the nearly true Syzygy, according as the Moon's true Place is behind or before the Sun's true 
Place, will give the correcter Time, required. 


PRECEPTS for finding the TIMES and PLACES of ORBIT NEW and FULL MOONS, 


TO find the mean TIME of the nearly true ORBIT CONJUNCTION or OPPOSITION of the SUN and MOON ? 
From Table, (P. 385) of the 1ſt mean New Moon in January, according to 0/d Sty/e, collect the Days, and Parts of a Day, anſwering to 


Anomaly, mean Diſtance of the Sun from the Moon's Apogee, and Node; which are the ſame for Leap as for common Years, Or, if the 
Time of the next following or foregoing Full Moon, in any Month, is required, you muſt add or ſubtract, to or from the Time, and Places, 
of the mean New Moon, reipectively, the Time and Motion for Half a {ynodica/ Month, to be found at the Bottom of the Months, 

From Table, I. Equation ), (P. 61 and 62) take out the Equations of the Moon, Apogee, and Node, anſwering to the Sun's mean Anomaly, 
which apply to the former Places, with a contrary Sign to that directed in the Tables, and you will have the Sun's Diſtance from the Apogee 


from 's Apogee, and true Diſt, © from 53 1. equated, 

The mean Diſtance of the Sun from the Moon's Apogee x equated, being ſubtracted from the Sun's mean Anomaly, the Remainder will be 

the Argument of the VT. Equation ſupplemental, P. 74, at New Moon; but at Full Moon, this Argument, and alſo that of the Sun from the 

Moon s Apogee, for the central Equation in Syzygies, muſt be increaſed by 6 Sigus added to each ; becauſe the Arg. 6 Equat. at Oppoſition, = 

3. 2 * » 27 © Ap. =6*% + ) Ap. —Q Ap, And Arg, central Equation, at Oppoſition, = ) Anom. ＋ & Signs = O from 
; igns. 


Equation Supplemental, anſwering to the proper Argument; which Equation you muſt double, and connect its contrary Sign. In F. 390, find the 
N Equation, at New or Full, from its proper Argument, with a contrary Sign, the Sum of theſe 3 Equations with their contrary Signs, (or, 
p ich amounrs to the ſame Thing, the Sum of theſe 3 proper lunar Equations with a contrary Sign) connected with the Exzuation of the Sun's 
— (ER you muſt alſo find) with its proper Sign, will give the mean Diſtance of the Moon from the Sun, very nearly, at a true Conjunction 
8 Pr 4 3 Which, reduced to Time, (by Tab. P. 389, of M. Mot. Þ fr. ©) will be nearly the true Eguation of mean Time, with its proper 
En, for the Interval of Time, to be added to, or ſubtracted from, the Time of the mean Nero or Full Moon, at © or 6 Signs mean Dift, Y a 


ſthe Year and Month (taking out a Day /eſs in Leap-Year after February] and collect alſo the Degrees and Parts of a Degree of the Sun's mean 


and Nede, once equated. Add to theſe, or ſubtract therefrom, (according to its Title) the Sun's Eguatior, and you will have the true Diſt. O 


* | | 
In P. 61 and 62, find 1ff, or annual Equation of the Moon, with a contrary Sign, according to the Sun's mean Anomaly, In P. 74, find 6. 


— — 


ö 


q 


O, for the mean Time of the nearly true Orbit Conjunction or Oppoſition, required. 


* In P. A8 Halley's Aftron, Tables, his Prec t-Writer en the Exceſ 2 — 77 i Bonds — 
to Time, in mean Mot, h 4 O) o the Time of 9 2 f ceſs of t un's Equation, an wm of the Moon's Equations, (reduced 
the true Syz without confidering the Sign of the greater, and therefore errs in 
bis Account of the true Syzygy Preceding the mean, and in the mean * the bs N ; fo a 
Zee ä 5 The 


_—_ 


* 
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| PRECEPTS for fading the TIMES and PLACES of ORBIT NEW. and FULL MOONS. 


The Place of the Q ſubtrafted from the Sun's true Place, in ConjunQian, but from its te Place. in O ion, will give the A. | 
f the Moon's Latitude, in Syzygiesz by which, and Tab, P. 390, the Moon's Latitude is. and her P —_ Ecliptic, by 7 | 
rom her Orbit-Place; both which ons ne —_— — 1 l _ nearly the ſame, 3 8 

But the Time between Ecliptic Conjunction or Oppoſition e Mid Eclipſes, is found by Tab. P. Half ; . 
ifference between an Orbit Syzygy and Middle of an Eclipſe. . * 39¹0 of which Time is the 


To determine th: Sun and Moon's true PLACES, correſpondent to the mean Time of the near or true Orbit CONJUNCTION ard OPPOSITION ? 


Compute the Sun's Apogee (from Tables at the Beginning of this Work) to the Time of the mean New-or Ful! Moon 
ean Places already found to that Time ; with all which Places (of Sun's M. Anom. Sun from Moon's Ap. and Q, Lo EN | 
sor 65) connect their reſpective Motions for the Equation of Time, or Interval, between the mean and nearly true Orbit Syzygy, accordin 4 
the proper Sign. Then add the Sun's Apogee and mean A nom. ), for the Sun's mean Place, from which taking the Sun from the Moon's 
Apogee, and alſo Sun from Moon's Q, there will remain the mean Places of the Moon's Apogee and Node. And: the Sun from the Moon's 
Apogee, added to ) from O, will give the Moon's mean Anomaly, The Sum of which Moon's Anomaly, and Moon's Apogee (before found) 
will give the mean Place of the Moon in her Orbit, with which if you now connect her proper Equations 1, 6, and the — in Syxyg ies 
taken out from the true or equated Arguments, (in P. 61, 74, and 390) you will have the Moon's nearly true Place in her Orbit. ien, 
The Sun's true Place being here alſo had from the Equation of his Center, the Diſtance of the Moon's from the Sun's true Place, 3. e, the 
Remainder after the Sun is taken from the Moon's Place (being a ſmall Arc) turned into Time (by Tab. mean Mor. 4 ©) and added to} 
r ſubtract᷑ed from the former Time of the Orbit TYRES» according as the Moon's true Place is, by the Length of that Are, Behind or before the | 
un's Place, will give the — Time of the — it & . 9 + | | 
N. B. In Orbit Oppoſition, or Full Moon, you muſs a „gut to the Sun from the Moon's Abopee, for the Arowment of the Moon EY 
that Time; and 40% 6 Signs muff be added for the Argument of the 6, Equation, in Oppoirien, * _ f con f central Equation 


| | 

! REMARK. Ia Dr. Halley's Anomalyſtic Tables, for computing the Moon's Place, at her Orbit-Conjunction or Oppoſition, (th TY 
mmon Tables are not leſs expeditious) the 1/f or annual Equation of the Moon, Apogee, and ©. totes 8 N 

Moon's mean Motion, Apogee, and , anſwering to the Sun's mean Anomaly. 

And in Imitation 1 _— of man 3 as uſefully — pms 3 Jemiannual Equation of the Moon, with the Moon's central 

Equation in Syzypies; having both the ſame Arg. annuum. 390 ich central Equation is computed by finding th 

Anomaly of the | oon, and taking their Difference. 1 omputed by finding the mean from the true 


' 
i 


4 EX. AMPLE III. To find the mean Time of the mean and nearly true New Moon, or Orbit-Conjunfion, in the Month of April 1764, fince Cris 
New Style | 

| (Þ 11 Days muſt either be added to the Day of Od Style, in January, for the Day of New Style, correſpondent, among the Radixes; or elle 
a Month muſt be ſo taken, that when 11 Days are added to its Days correſponding, the Sum may come out in April, or the Month wherein the 
New or Full Moon is required, the neareft poſſible to the firſt Day of that Month, 


% m. n. ) Jan.] Sun's M, Anom.j Sun 2 Moon's Ap, Sun a 8. Equations of the Moon with con- 
x © ww / s 0 / 17 ! 


„ 


| |; Dates, &c. Ps ee. * trary Signs, 
By P. 38 5. 1764 fin. Ch. O:S.|21 20 10 59 7 10 34} 9 17 46 25 10 4 14 29/1 Equat. D, P. 61. +0011/ 48” 
| Biff, Feb. (adding 11 De) Mar. 10 1 28 6 1 28 12 39 3 -96--.--4 2 1 20 28/6 Eq. doubled, P. 74. +0 4 28 
f uy — —— . Eq. at N. p, P. o ew 3 48 2 
\ Reduces to Apr. N. S. o 21 39 5| 9 123 13 11 9 24 26 + — 
| : Equat. bet. M. and true » + 55 2.11 9 4 27j1 Eq, cont, — 19 5901 Eq. cont, + 9 29 —1 27 4 

p 222 way — ———|Sun's Equat. P. 12.— 1 55 43 
M. Time Orbit N. Y, April, | o 22 34 7 9 22 18 46 „ © 5 44 268Bum, mean Diſt, }F ————— 
1 1764, N. 8. required, Midd. o OEcl. Arg. 6. Equat. O Eq. + IT 55 43 O Eq. + 1 55 43 D àO, insyzygy. + 27 57 
{According to Ferguſon's Ar. ſupplemental, |—— — — — inuten 55 . , 27 56 
P. 199. . . | © 22 15 © [P. 74. at New m a. @: 7: 0 .< 

1 : Moon. True Arg, central Eg. True Sun 3 g, 1 eq. Seconds 2 1 
El. | — 19 7 at New Moon, 2 mu eclipſed conli-}. Equation. or Tzterval.of Time, 
erably. [T. 


EXAMPLE IV. To find the true Orbit Places of the Sun and Moon, at the Time of the foregoing Eclipſe of the Sun, according to the Men's 
ny true Conjunction? 
| Sun a R. | D a O. 
0 , H 


8 
n 9 
n 2 23 . 27 57} 


Sun's Apogee, [Sun's M. Anom, | Sun à Y's Ap. 
| | R 8 0 1 1 8 x I 

1 March 31, N. S. 13 8 49 189 1 23 13] 11 26 
764, : Sg 39m. 53 By Tab. 5.389 1 2 16 "WW 2 R O 


j Add for Eq. M. 55 S. 2 — 
| — Sun's M. An.] 9 1 9 26 26] o 5 37 200 0 
3 


1 
22 34 7 | Sun's Ap, + © 10 14 475 ©. 20. 14: 47183 2 ab 20] + 


Short ＋ 18 n — — 
. | un's FI. © 10 14 Ap. o 48 208 o 4 37 27111 9g 23] )'s M. Anom. 
764, Apr. od —. 3+. 25 | Sun's Equat.| + x $5 8 3M. 49 1800 O 12 10 29 1 0 : 21 $$ M. Apog. 


Sun's true Pl. o 12 10 29 7 21 33 2 2 10 * 's M, Pl. 
) true Orb. Pl. 12 10 2 N. 3 3 42 441) 5 


0 
[Arg. ) 's Lat. 


591 


Diff, — 
iff, 9 22. 19 216 Eq. doubled, P. 74. — 28 
| fo 13% ſhort off Arg. 6. Equat. Cent. Eq, at N. Dj + x 5 52 

onjunction. un 25 3: — i 
| Arg, central Eq. | J's true Orb. Pl. %s 12 10 20jRedac, = 1/ 48% 
; Moon's Lat.. 39 311 N. 


| 
| 
| 
| 


ah... th. — 1 — 


—U — OC —— 33 9 * — "my * Ts ab * 7 —_—_ — —_— —_— — th ent 


If nd the Sun and Moon's true Plaggs to the Tims of mean Syzygy, and reduce what the Moon is ond, a Conjunion or . 
_ ins Time in mean Met, ) 8 ©, then this Time being added $0 alma frm Ji T muta — — cle Tink 
of trus Syzygyz, Tequired, | . 


\ 


ad NAVIGATOR. 


6 — — _ — ——— 


tt. _ 


395 


Sun's M. Anom. 


{ 1ft m,n, P Apr. F071 bs | 


Sun à Moon's Ap. 
| d h m R 


Sun a 8. 
0 / 


9 


8 Ll 


Mean Oppoſition, April [15 16 1 7| 9 15 56 83 11 22 18 56 o 20 35 
Eq. bet. M. and true Opp® | + 4 45 27 —11 21 59. 50 [1 Eq. cont. — 19 61 Eq. cont... 9 


M. Time true Oppoſition, Apr. 9 24 56 33 1 K bs : 8$ 
1764, N. S. required » « [15 20 46 34 [+ 6 OE. +2 44 5710 Eq. + 1 44 57 
| According to Ferguſon's Aftr, 324% q iT 23 44 47 Oo 22 49 
P. 19999 9% + + + + IS 20 56 O Avg: 6. Equat: 4 + 6 rue Sun à 8. Sun 


being above 120 from 

5 | 5 23 44 47 the Q, here happen 

N. B. You miy take out the I, 6th, and central Equations of )] Arg. central Equat. no Eclipſe of the p, 
as they are, and then connef# the Sum thereof, —_ the Sigh, at Full Moon. s near the oppoſit 
with the 1 of the Sun's Center, F -o the mean Yo d 42 Q, 8. 

]to be turned into Time, and uſed as above, connefed, in its proper 

Sign, with the Time of the mean Syzygy, | 


Error | + 19 26 [74. at Full). 


— — 


1764. | | | 
From above, April, N. S. Jo 2139 [ 9g 1 23 13 11 9g 24 26 o 5 34 $7]1 Equat, 
I Rev, or ſynod, Month, ＋ [14 18 22 2 o 14 33 zo0 | © 12 $4 3 © 15 20 716 Eq. doubd, P.74. —0 2 24 
1 2 Cen Eq. at Full, p. 3900 30 5 


| EXAMPLE v. To find the mean Time of the mean and nearly true Oppoſition or Full Moon, in the Month of April, 1764 ? 
Equations of the Moon with con- 
trary Signs. | 
„P. 61 T0011 197 


Sum, M. Diſ. 520, +2 23 $7 
Hours 4. 2 1 54 


Minutes 45 5 „ 21 50 


Sounds $7 . „ 3 
Ezuat, or Interval of Time, + 


Sum, + 39 © 
Sun's Equat. ＋ 1 44 57 


{in Syzygy. 


22 3 


Sun's Apogee, [Sun's M. Anom, Sun a  's Apogee. Sun 48. D a Sun. 
1764, Apr. 15s RRM TTWYTOT 28-9 #7 .* „ . 
16h 2m 763 8 49 209 15 56 23/ 11 22 py wa © oY c. 02% 
ip ane Sa 8 ©9 t . 511 : 10 23140 2 1 $4 
n. J .. 45 27 [By Tab, P. 38404 1 52 1 1 58 2-4 
20 46 34 Sun's M. An SS 0 11 22 29 19 VVV 
Short + 2 45 | Sun's Apogee 3 8 49 20 .0 244. 37 26]. o 24 57 26011 22 29 19 
1764, Apr. 15d 20 49 19 Sun's M. PI, | o 24 57 26 Ap.1 + = Tq3SD © 2 WW &. 
| Nearer Time, | Sun's Equat. | + 1 50 36 1. Eq. + 19 [O o 26 48 2|1 


EXAMPLE VI, To find the true Places of the Sun and Moon, at the Time of the foregoing nearly true Orbit Oppoſition of the Sun and Moon ? 


D = M. Anom, 


2 23 7|)'sM. Ap, 


2 47 13 


| Sun's truePll o 26 48 2 
8 49 20 


D cr, Orb. Pl. o 26 46 38ʃ— 


x 
3 
— x 244 9 23 57 53] 6 Eq. D doubled 
| = 2m 455 ſhort|+ 6 Eq. Center at Full 


$79 2s 2g 
+ 4 24 
— 32 


— —— 1 Equat. D © 0 © * + #* 5 19 N 


| f Oppoſition. — — 


; Ds Ap. 1. eq4%, —O's Ap. at New; Arg. 6. Equat. Moon's Lat. 
— 6. Equat, =} but + 65 at Full Moon. | 12 24 © 1 Þ Ap. 
+ 6 


„ Pl. Sun — 's Apog. 1. equated, at New; | 
Arg, Central E. = 172. ＋ 65 at Full Moon, i 5 24 © 49 
Arg, cent. Equat. at | 
Full Moon, 


nth of May inthe 585th Tear current b: fore Chriſt, according to the Moon s Acceleration, in Tab. P. 374 ? 


3 23 57 53] True Orb. Pl. y fo 26 46 38 
1 $7 178 


ö 


See Precept in Tab. P. Fo: Y a Sun, Sun's M. Anom, | Sun 3 Moon's Ap. Sun a 8. 

| T7776 ſince Chriß, G. S. 78 7044! 3% 65130 5/29” Gw 2% 20 23/ 58 25 13% 497 19 
2300 Years Motion — | 7 12 52 19 | 11 8 9 46 o 26 31 ;” 332 a 3 
| 585 bef. Chr. current [11 24 51 44 7 4 r 32 % -$y--26 
Accelerat. Cor. M. Mot. P. 374. Tae " » oe | DAp. +1 28 10% Ne 

Corrected . . 1 25 33 54 7 4 55 41 © 7" a3 v7 6 29 18 24 
May. . o 22 53 23 | 3 28 16 20 23 ,14 $4 33 F 
— fo 48 27 72312 32 4 22 38 9 e 
© SAL C27 20487. 23. 2 35 n 


Remains . If 11 32 43 © © 48 48 5 17 7. 44 3 2 14 
Days 28. . II 11 20 27. | 5 197 8 © |1Eq, Ap. con, + 16 | 1 Eq. Q con. — 7 


ef. Chr. 5 Compared in Ex. I. P. 392. 


| — 
Dif. 1 36 14 ſooner in 2 300 Years Julian. 
N 

1 


r 


EE EEE D eee e 

Hours o, Minutes 24. . . 12. 11 [Arg. 6. Eg. P. 74. ]Sun's E. — x 36 [Sun's Eq. — x 36 

| Seconds 10 TOES Sad "0. 0 © 3. 1 

In 58 8, May 284 ob 24m 10 [M. Time M. New Moon. True Arg. cent. Eq. at} True Sun from Node, 

Eq. Time +2 © 8'|the Interval bet. M. and tr. N. Y. New Moon, | 1 equated. Ten. . 
1 23 — — 5 | Sun greatly eclipſed, + Si. D Eq 

' 2 , F * ' f N p F * 
4 „ May 2®” 2 24 18 Time true Orbit N. p, reg, : | changed, 


To which Time the Sun and Moon's true Places may be computed, as in Example II. Or yo may firſt take the} . 
aue. 7 2 Ecliptic, by Tab. P. 392. doubling the / — for Min, and Sec, Reduc, Time; — a contrary Sign. guat. or Interval of Time, + | 


The Mot, of Sun's M, An, 
Suna p Ap. and & are added 
for Ds, Hrg. Min. Sc. as below. 

ays 28, Ho, o, M. 24, S. 10. 
Mean Places correſpondent. 

Equations of Moon belotv. 
IEq. ) prop. P. 61. Oo of 10% 
6 Eq. ) doub. P. 74.—0 1 4 
Cen. Eq. N. ; p. 390o—1 1 43 
Sum — 1 2 37 
Sun's Equat, = © 136 


Sum 41 1 1 
Mean Diſt. Y a Sun, in Syaygy, 
Henri 2. 1 © 57 


Min. o, Sec. 8 


D's M. Pl. 


Reduce. — 5, 


EXAMPLE VII. To find the Mean of Time of the Moon's mean and nearly true Orbit Conjunction with the Sur, (by Table, P. 388.) for the 


By this Method® the Accelera- 
tion and Correction of M. Mo. de 
Ap. and Q, is connected for the 
Begins of any Year, ſin. Chr. 
Accel. Ap. and connected 

{with a contrary Sign. 


— 
— 


— _—_ — 


— 
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EXAMPLE VIII. To find the mean Time of the mean and nearly true Orbit Oppoſation, or Full Moon, in March without 
ion of mean Motion, See Tables, P. 388 and 389. | een ares Acceleration and 


Moon ä Sun, [Sun's M. Anom,{ Sun 4 Moon's Ap. Braun à Node, 5 
5 a 0 75  & XF. I 8 0 7 I 8 0 , ' ö 

1664 fince Ch. O. S. 5 8 5x 6 6 13 35 5 0 239 $$: 4 27 39 o 
{+100 Years Mot. . . [10 7 4 53 11 29. 3 2 8 11 34 17 4 14 56 47 
| March li 29 15 15 [128 9 1 r 22 34 4 2 2 16 39 

1764 March 3% 3 15 11 14 8 10 7 8 1 40 12 L 11 14 $2 26} | 
| 8 | o 5 54 49 0''- $*IC | o 6 13 $54] Days 6, Motion; 
Moon fr, Mean Oppoſit, | 2 14 48 46 — 7 24 o 6 33 © 7 47] Hours 3. 
IN. 8. 17. 0.5. Days 6 | 2 13 8 40 1 o 37 8 44] Minutes 17, Seconds 4. 
| 140 6] 8 16 50 3 320 27 29 3 11 21 14 51 Places correſpond, to 7 à Sun =65, 
| Hours 3 1 31 26 | 10 27 10 23 |! Eq. con, — 19 3311 Eq. con, + 9 17 Equations of the Neon below. 


N —] 1 Equat. ), P. 62, — 002113; 
8 40 [9 19 39 40 10 27 10 2 „11 21 24 86 Eg. doubled, P. 74. +0 4 33 
Minutes 17. . 8 38 [6 Sun'sEq. 1 53 18PPBun'sEq. 1 53 18] Cent. Eq. ) at Full — 2 23 29 


+ If. » + 8 — 
Seconds 4 e 3 19 39 40 4-6 29 . 3 "| 11 23 17 2 Son's Equation * 7 A 20 


| 
| Arg. 6. Eq. P. 74. | rue Sun a Node. ks — — 
n — — ere Moon 70 from R 23 47 
| In 1764, March 17 17 4, M. Time M. Full Moon. 4 29 3 41]oppoſite &. There - Mean Diſt, Moon a Sun, in Syzygy, 
Equat, Time ＋ 8 39 20 Interval bet. M. and tr, Opp. Arg. Cent, Eq. at Fullffore ) eclipſed being Hours 8 . 4 3 49 
| — Moon. efs than 1204 8. 19 58 
In 1764, March 17 11 56 24 N. 8. M. Time true ary Minutes 39 . . 19 48 
| [ Oppoſition, required, — 


Seconds 20 . . . 10 
In Ferguſon's Aſtronomy, (and alſo in a New Mort bearing his Name we have ſeen at the Obſervatory at Creemvich, in Manuſcript, examining 
{the Times of antient Eclipſes, referred to Dr. Bradley's Inſpection and Approbation) we find a ſimilar Method to that above, for determining the 
mean Time of the mean and true Orbit Conjunction and Oppoſition of the Sun and Moon, But this Author [ erroneouſly ) gives the Sum of the 
Moon's Equations with a contrary Sign, and of the Sun's 2 with its proper Sign, reduced to Time in mean Motion of the Meon (Cas his 
— lunar Equation Tables and Sun's Eguation Table, there reduced to Time, evince) inſtead of reducing thoſe Equations to Time { as 2ve have de- 
Imonſirated they ſhould be reduced) in mean Motion of the Moon from the Sun. Who therefore is greatly wide of Truth in his computed Times 
Jof Lunations and Eclipſes, as follows. 
4 


Accerding to Ferguſon's Aſtronomy. According to De la Caille's Aftronomy, 
d hm May 4% 5 37m os New Moon, 

1761 May 4 5 4 New Moon, * 23 © Full Moon, p Ed, Ter the 
18 10 24 Full Moon, ) Eclipſe, March 31 22 29 51 New Moon, 1 "oem 
| 1764 March 31 22 15 New Moon, April 1 10 43 O O Eclipſe, of Green- 

f April 1 10 16 Q Eclipſe, | April 15 22 38 © Full Moon. wich, 

April 15 20 56 Full Moon. —— — — ANNE = 
1801 March 13 9 13 Mean New. Dr. Bradley has net detected the foregoing Miſlabe in Judgment, 
N 424 March 20 29 New Moon, we here obſerve it, that Mr. Ferguſon's Computations, printed, or in Ma- 
721 March 7 36 Full Moon, — may receive a general Reviſe and Correction; or new Edition of the 

tobole Wark, 


| *,* Mr, Ferguſon deducts a Day in his 3 and 4th Examples above; though he propoſes to avoid that Inconvenience, by beginning his Compu- 
tations at March, inſtead of January, where they will admit of it; which appear no Advantage to us; but rather the contrary, — He ſays, 
P. zi, of his Aſtronomy, “ Our Saviour wvas b:rn in a Leap Year,” though the 1ſt Year current of Chriſt (at the Beginning of which our 
Saviour was born) was the 1it Year after Leap-Year, or after the Leap Year which was the 1 current before Chriſt ; or why is 1 Year direQed 
8 be deducted out of the Years before Chriſt (before a Diviſion of the Remainder by 4) to e 1, 2, 3, or © Year fince Leap-Year, or 


- 


when it is Biſſextile; according as 3, 2, 1, or o, remains? Fra —— a 9 ht 
4. 
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. PRECEPTS for finding the TIMES and PLACES of Ecliptic NEW and FULL MOONS. 


| To find the mean TIME of the true Ecliptic® CON JUNCTION or OPPOSITION of the SUN and MOON? 


RULE, To the mean Time of a mean, or that of a nearly true New or Full Moon (found by the foregoing Rules) compute the Sun and 
Moon's true Places, in the Ecliptic. And if they are exa&ly the ſame, or oppoſite, ( which ſeldom 1 the Time of the true New or Full 
Moon isdiſcovered, If they differ, note that Difference, and compute, again, the Sun and Moon's Places in the Ecliptic, for an Hour befere 
or after the Time, for which you have their Places already computed 5 whereby you will gain the true hourly Motion of the Moon from the Sun 
the Ecliptic, 
Now CT As the beurly Metion of the Moen from the Sun : is to 1 Hour or 60 of Time 11 ſo is the Diſtance of the Moon from the Sun, at mean 
nearly true New or Full Moon (er Difference of their Places before noted) : to the Interval of Time between the mean, or near Ecliptic New or Full 
Moen, Which Time being added to, or ſubrrafed from, the Time of the mean, or nearly true Conjunction or Oppoſition, according as the 
Moon's computed Place is ſhort of, or beyond the Sun's computed Place, or its Oppoſite, at that Time, and you will have the mean Time 

nearly) of the true Ecliptic Conjunction or Oppoſition of the Sun and Moon, required, When greater Exa&neſs is wanted, compute again the 
— and Moon's true Places to the laſt found Time of Conjunction and Oppoſition, and if they are preciſely the ſame, or oppoſite, you have 
our Deſire z if otherwiſe, proportion for the Difference, to get the exact Time of Ecliptic Conjunction or Oppoſition, 


tt 


® A true Ecliptic Conjun#ion of the Sun and Moon happens when the Sun's true Place is the ſame with the Moon's true Ecliptic Place, And a true] 
Ecliptic Oppoſition happens when the Sun's true Place is diretly oppoſite to the Moon's true Ecliptic Place. 
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- PRECEPTS for finding the TIMES and PLACES of Ecliptic NEW and FULL MOONS. 


y—_ 
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Exampl P. 396. 
Sun's true Place at 


Moon's true Place by 1, 8, 9, 10, and 11 Equat. C. 5 27 3 


EXAMPLE 2 To find the Sun and Moon's true Places, at their 
Ecliptic Oppeſition, in the Year 1764, March 17d 11b 53" nearly. See 
e 


at Time by firſt Tables. 1270 53 53” 
46 


— 4 


D, of Mr. Mayer, P. 97, Cc. 


Sun's true Place 
Moon's true Place for that Time 0 0 


Moon a Sun at that Time * . . * * * . .* 5 29 44 48 
Moon ſhort of Oppoſition, _ HET RT: 7 

an Hour 0 + o © © oo © - 32 27 56 27 
. 5 28 16 35 


Moon à Sun at that Time . . 0 
Short of Ecliptic Oppoſition or 6 Signs by . , , 


Moon paſt an Oppoſition or 68 , , 
Hourly Motion of the Sun 0 

Hourly Motion of the Moon . h i ; 
Hourly Motion of the Moon a Sun . 


Moon 4 Sun at that Time . . * SS % »» Ü VS 
* . .* 20 8 
. . . 2 29 
37 49 
S 20% z: bom Int: m2 . 
ay 350 20% 2: 11 150 127: 25m 49 

March 174 11h 53 o + 


Sun'strue Place, 1764, Mar. 174 11h 54m, as before, 11% 250 537 58” 
Þ tr. Ecliptic Pl. by 1, 11, 12, 13, and 14 Eq. Mayer, 5 27 42 18 
. 5 29 48 20 
11 40 
Sun's true Place for an Hour later as before. . 11 27 56 27 
Moon's true Place for that Time , , , , , « 5 28 19 49 


TOO ũͥͥnmmnmnn mr 7 


Hourly Motion of the Moon a un 
Say 350 2“: Gom :; 117 go” : 299 598 
March 17d 11b 3 o + 


nearly. 


Hence, the tr, Ecliptic S. will be 1764, Mar. 17d 12h 18m 493 


By M. De la Cailli's Ephem. 1764, Mar. 17d 12» 2m 165 
ofition may be more nearly computed 


e100 43 Dif, 
be Time of this Ecliptic 


3 22 


Moon paſt Oppoſitionor 638 , , , , ,  « 323 22 
Hourly Motion of the Sun , , , , , 3229 
Hourly Motion of the Moon . , , , , 37 41 


Hence the Eclipt. D March 174 fab 12m 595 in 1764. 
By M. De la Caille's Eph, March 17 12 2 16 Greenwich, 


ion of the Sun and Moon may be 


The Time of this Ecliptic 
by - # all the Equation Tables of the Moon. C. 


alſo more nearly computed by uſing al 


EXAMPLE X. To fnd the foregoing Ecliptic Oppoſition of rhe 
Sun and Moon, on March 17, by the Supplemental Equation Tables 


+ Mayer's Eg, Tables, P. 95, Cc. 


180 Sun from Node, at New ; and 120, at Full Moon. 


By Tab. P. 385. Sun a Node, 


Sm 2435 0-8 

O. S. New D, 1764 Fan. 21 20 10 59 [10 4 14 29 
E 
January 29 12 44 3 1 © 40 14 

1 Revolution 14 18 22 2 © 15 20 7 


EXAMPLE XI. To determine the Number of Eclipſes for the Year 1764, and on what Days they happen in that Year ? 


All the ECLIPSES that can happen, in 1764. 


back of the preſent Year, 


Full, March 17 17 14 11 20 14 50 
J Revolution + 14 18 22 2 © 15 20 7 


Moon 100 ſhort of South Node, Eclipſe P. I. 


New, March 31 21 39 6 | © $534 $7 


rñP̃ . T——Tv8—ũͤ—— ——ñ . — 
5 d h ms 5 3 
Again, O. S. 1764, January 21 20 10 59 [10 4 14 29 
N. 8. Ad 22 b 


Auguſt, Biſſ. 23 5 52 248 ö 21 51 


Sun 50 paſt N. Node, Eclipſe Sun. II. 


Eclipſe, 


Sun go paſt S. Node. Eclipſe Sun, IV. 


New, September 25 2 3 216 9 36 20 
1 Revolution — 14 18 22 2 | © 15 20 7 
Full, September 10 f 4 2x | 5 24 16 13 


Moon 69 ſhort of S. Node. Eclipſe D. III. 


TO determine the NUMBER of ECLIPSES in any YEAR, and on what DAYS of the MONTH they happen ? 


By Table, P. 385, take out the Place of the Sun from the Node for the Beginning and Month-day of any Year in the 18th Century, which 
you may reduce to the Beginning and Month-day of any cther Year, in a remote Century, by adding or dedufing the Days, and Motion of the 
Sun from Node for the Century, or Centuries diſtant, forward or back of the Radical Days and Place of the Sun from the Node, 
the Motion of the Sun from the Node for Months forward in that Year to make the Sun from the Node, at New and Full, come within the 
Limits of a ſolar or lunar Eclipſe, for as many Months as poſſible, (which is done by Inſpection of Motion of Sun from Node) wiz, within 


(> The ſame may, as readily, be performed for any other Year, ferward or 


When the Sun from the Men's Nede is juſt without, or near the Limits of # 
ſolar or lunar Eclipſe, you muſt examine all Circumſtances cle ely te aveid miſſing an 


Then add 


All dark Bodies, being 


| 


of bis Light; that is the Space whereon the Sun's abe Body does not 


PRECEPTS for computing ECLIPSES of the SUN and MOON. 


WHAT AN ECLIPSE OF THE MOON IS. 


ſed to the Sun, caſt a Shadow bebind them, 
enlightened. And the Fart » being a dark Body, cafls a Shadow into the Space oppoſite to the Sun, wherein if the Moo 
through her Orbit, ſhe muſt be deprived of the Sun's Light and be ſo diſqualified from enlightening the Earth, 
'0 occaſion that Appearance which is called an Eclipſe of the Moon, 

There is, beſides the totally dark Shadow, which is a conic Space totally deprived of the Sun's Light, an ambient Space Tbich is but partly deprived}. 
* ſhine, but the Rays coming from ſome Part of bis Body only enter and — a 
chat Space more or leſs, according as the Place is nearer to or farther from the totally dark Shadow : This partially dark Shadow is called the Penumbra, 


— —  — — — — —— —  ——— — : 


T0 


'mtercepting the Sun's Rays, and hindering the oppofite Space from being |. 
232 bes n 21 come, in ber Coe. | 


Reflection of ber borrowed Light, as} 


* ” — 
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PRECEPTS for computing B G LIP SES of the SUN and MOON. 
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8 | 
TO compute an ECLIPSE of the MOON. Prec. 5. From Tab, (P. 391) with Arg. Lat. and hourly Mot. 
Precept 1. At the Time of true Oppoſition of the Sun and Moon I Moon fr, Sun, take out the Time between the true Oppoſition and 
(found ax before) find the Angle which the Way of the Moon from the the mean Eclipſe, or HD 2 which being added to, or 
Sun males with a Circle of Latitude (by Tab, B. 392) from the Argu- || ſubtracted from, the of the true Ecliptic Oppolition, according 
ment of Latitude, and hourly Motion of the Moon from the Sun, If as the Moon is yet ſhort of, or paſt, the next Node, will give you the 


Then ſay, Time of the greateſt Obſcuration, 
Az Rad.: S. Moon's Lat. :: S. ſaid C. Moon d Sun 1 S. neareſt Prec. 6. From the Square of the Sum of the Semidiameters of the 
reach of the r the Moon and Earth's Shadow, Moon and Earth's Shadow, in Seconds, dedu@ the Square of the 
Prec. 2. From the Table (P. 391) of the hourly Motions and Semi- neare Approach of their Centers in Seconds of a Degree, the Square 


diameters of the Sun, with the Argument of the Sun's mean Anomaly, }f Reor of what remains will be Motion of Semiduration, in Seconds of a 


3 take eut his Semidiameter. And, from the ſame Table, with the pro- Degree. 
per Argument in Eelipſes, take out the Moon's horizontal Parallax and ff Prec. 5, If the — be diſtovered to be above 12 Digits (or total) 
4 Semidiameter, from the Square of the Difference of the Semidiameters of the Moon 


Then from the Sum of the horizontal Parallaxes of the Sun and || and Earth's Shadow, in Seconds of a Degree, deduct the Square 
Moon, ſubrract the Semidiameter of the Sun, and the Remainder will || of the neareft Approach of their Centers, in Seconds of a Degree, the 
be the apparent Semidiameter of the Earth's Shadow, — To be in- || Square Root of what remains will be the Motion of Semiduration, in 

creaſed by 50” for the Earth's Atmoſphere, : total Darkneſs, in Seconds of a Degree, Now ſay, 

Prec. 3. To the Semidiameter of the Earth's Shadow, thus in- As beurly Mot. Moon d Sun in ber Orb (reſerved in finding the true 
creaſed, add the Semidiameter of the Moon; and if the Sum of which Oppoſition) ; 1s to 1 Hor er 60 Time :: fois the Motion of Semidura- 
is more than the neareſ Approach of their Centers, (found as before) || tion : to the Time of Semiduration, 

the Moon will be eclipſed at that Time z but otherwiſe ſhe will not. And :: % is the Motion of Semiduration in total Darkneſs : to the 
Prec. 4, The Moon being found eclipſed ; from the Sum of the || Time of Semiduration in total Darkneſs, Which being reſpe&ively ſub- 
midiameters of the Moon and Earth's Shadow, deduct the neareſt || trafted from, and added to, the Time of the greateff CEP will 
pproach of their Centers, and the Remainder will be the Patt defi- sive you the Time of the Beginning and End of the Moon's Eclipſe, 
cient, Now ſay, and alſo of the t2ral Darkneſs, | 

As Semidiam, of Moon : 6 Digits or 3600 :: Part deficient : Digits ; 


xlipſed. R 
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WHAT AN ECLIPSE OF THE SUN Is. 


De Appearance, called an Eclipſe of the Sun, — 1 ly be called an Eclipſe of the Earth; the Earth and its Inhabitants at that Time beirg 
. Ponly deprived of the Sun's Light, while the Sun bimſelf ſuffers no Defett of Light, If aue cogſider a Spe&tator placed at the Moon in the Time of oba 
(is called an Eclipſe of the Sun, be will bebold the Moon's totally dark Shadow, and ber Penumbra, paſs over rhe Earth's Diſt or Face, like as an Inha- 
hitant of the Earth ſees the Earth's dark Shadow, and ber Penumbra, paſs over the Moon's Diſt, or Face, in an Eclipſe of the Moon. Whereit ii u 
1 I- obſerved, that the Sun is ſeen eclipſed when only the Moon's Penumbra falls upon the Earth ; whereas the Moon is newer ſeen, or ſaid to be, eclipſed; 
- oy when ſhe falls into the totally dark Shader of the Earth. And while the Earth diurnally revolves-about its Axis, a Speftator at the Moon twill i 


”- 
"i *v — 
9233 


— 
- 


—_— — —_ —_— ͤ 


* 


oy 
a La 


— \ * * , 
1 EET - 
- 8 eier. 


ountries, Cities, and Towns, move upon the Earth's Diſk or Face, from Weſt to Eaſt, or from Right to Left. That as ſuch Spectator at the Men, 
at the Time of a Sun's Eclipſe, ſees only the Farth's enlightened Hemiſphere, he will ſee Places emerge from bebind the Weftern Edge of the Farb 
Diſk, and move Eaftzward, when the Inbabitants of ſuch Places of the Earth ſee the Sun riſe and move towards the Weſt. And woben ſuch Spectater in 
the Mon ſees the Edge of her Penumbra touch any Place upon the Earth's Diſs, the Inhabitants of that Place an the Earth will ſee the Sun begin to be 
eclipſed. 
E TO compute a particular or partial ECLIPSE of the SUN, by Pa- 
RALLAXES, according to 162 COMMON METHOD 

Precept 1, Jo the apparent Time of the true Conjunction of the Sun 
and Moon, {found as before directed) compute the Parallax of the Moon 
from the Sun, in Longitude, 

Prec. 2, To Half an Hour, an Hour or more (as the ſa'd Parallax 
is ſmall or great) before or after the true Conjunction, according as the 
Moon is in the eaſtern or wweftern Quadrant of the Tcliptic, compute 
again the Parallax of the Moon from the Sun in Longitude ; by which 
Means (from the true) you will have the vi/i/e half hourly, hourly, 
Sc. Motion of the Moon from the Sun. Now ſay, = 

As viſible Motion of Moon d Sun ; is to Time taken ;; [+ it the Paral- 
lax of. the Moon from the Sun in Longitude, at the Time of true Conjurc: 
tion : to the Interval of the true and viſible Conjurction. — Which ad 
to, or F. cores from, the Time of the trxe Conjunction, according 
as the Moon is in the eg/tern or wveflern Quadrant of the Ecliptic, wi 
give you the Time of the vibe Conjunction of the Sun and Moon. 

Prec. 3. To which Time, compute again the true Places of it 
Sun and Moor, with the Parallax of the Moon from the Sun in Len- 
gitude and Latitude, and fo find her apparent or wi/ible Place, in Rei- 
& of the Sun. 

Prec. 4, To an Hour before the Time of wi/ib/-ConjunAtion, com- 
Pute the wi/fible Longitude of the Moon from the Sun, in Antecederc 
with her vie Latitude; and alſo to an Hour after the vibe Con. 
junction, compute the viſible Longitude of the Moon from the Sun 1" 
Conſequence z with her viGble Latitude, Now ſay, 

. As Sine of the viſible Motion of the Moon fromthe Sun in Longita6 
in thoſe two Hours : is to Radius :: ſo is the Tangent of the D:/1*1" 


TO compute a general and central ECLIPSE of the SUN, 

Precept 1. At the Time of the true Conjuntion of the Sun and 
Moon { found as before directed) from the horizontal! Parallax of the 
Moon, ſubtract the horizontal Parallax of the Sun, the Remainder will 
be the Semidiameter of the Farth's Diſk, Likewiſe, to the Semi- 
Jiameter of the Sun add the Semidiameter of the Moon, the Sum 
of which will be the Semidiameter of the Moon's Penumbra. 

Prec. 2. To the Semidiameter of the Earth's Dif, add the Semi- 
{diameter of the Moon's Penumbra, and if the Sum exceeds the neareſt 
Approach of their Centers (found like the neareſt Approach of the Centers 
of the Moon and Earth's Shadow, in an Eclipſe of the Moon) the Sun 
will be ſeen eclipſed in ſome Part of the Earth; but otherwiſe no 
Eclipſe of the Sun can then happen. 

Prec. 3. The Sun being found eclipſed in ſome Part of the Earth, the 
Beginning, Middle, and End of the general and allo central Eclipſe (with 
Reſpe& to the whole Earth) may be found in like Manner as is before 
{direfied, for finding the Beginning, Middle, and End of an Eclipſe 

f the Moon. - 

But to find the Places on the Earth where the principal or particular 
Appearances of an Eclipſe of the Sun 2 may be done by an ortho- 

aphic Projection of the Sphere, or ſuch as would be ſeen by a Specta- 
or placed at a very great Diſtance, in a rigbt Line; joining the Cen- 
ters of the Sun and Earth. | 

The Beginning, greateſt Obſcuration, and End of an Eelipſe ot tlie 
Jan, in any perticular Place on the Earth, are alſq determined by an 
analytic Computation from converging Seriet, grounded on a geome- 

trical Projection; (See Dantborne's Practical Aſtronomy of the Moon, 
[[nſcribed to Dr, Long of Cambridge) being a PROLIX METHOD. 
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PRECEPT'S for computing E CLIPS Es of the SUN and MOON. 
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of viſible Latitudes 1 to the Tangent of the Angle of the viſible Way 
of the Moon with the Ecliptic at tbe Time of the viſible Conjunct᷑ion. 
And, as Radius : is to Sine of the viſible Latitude of the Moon at 
the Time of the wifible Conjunttion z1 ſo is the Sine of the Angle of the 
viſible Way of the Moon wvith the Ecliptic at that Time + to the Sine 
of the Motion, ſeen from the viſible Conjunin to the greateſt Obſcura- 
wo 11 ſo is the Coſine of that Angle : to the Sine 1 the viſible 
Diftance of the Centers of the Sun and Moon at the Time of the greateſt 
Obſcuration, that is, their neareſt viſible Diſtance, 

If this Diſtance be le than the Semidiameter of the Moon's Pe- 
numbra -( fourid as before directed) the Sun will be eclipſed in that Place 
of the Earth; but otherwiſe not. 

If the Sun be found eclipſed, from the Semidiameter of the Pe- 
mumbra ſubtract the neareſt vie Diſtance of the Centers of the Sun 
and Moon, the Remiarnder will be the Part deficient, — From which 
the Digits eclipſed may be found, as before directed in P. 398. ; 
Prec. . Now ſay, As the viſible Motion of the Moon from the 
Fun from an Hour before to an Hour after the Time of Conjunctiun 1 1s to 
2 Hours, or 120m :: ſo is the Motion ſeen from the viſible Conjunttion to 
the greateſi Obſcuration : to the Interval in Time. — Which being added 
to, or ſubtraFed from, the Lime of the wifible Conjunction (as the 
Moon's viſible Latitude is decreafing or increaſing) gives the Time 
of the greateſt Obſcuration. 

| 


Prec. 6, From the 1 of the Semidiameter of the Penumbra, 
in Seconds, ſubtract the Suare of the neareſt viſible Diſtance of the 
Centers of the Sun and Moon in Seconds, the Square Root of the Re- 
mainder will be the viſible Motion of Semiduration in Seconds of a 


Pra. 7. Now ſay, As Site of the wiſible Motion of the Moon à Sun 


in Longitude for an Hour before the wifible Conjunction 1 is to Radius :: ſo] 


is the Tangent of the Difference of wiſible Latitude in that Time : to the 
Tangent of the Angle of tht wiſible Way of the Moon with the E-lip- 
tic, from the Beginning of the Eclipſe to the wiſible Conjunction. 

And, As Radius : is to the Sine of the wiſible Motion of Semidyration 


1 ſo is the Cofine of that Angle: to the Sine of the wifible Motion in 


* from the Beginning f the Eclipſe to the greateſt Obſcuration. 
rec. 8. Likewiſe, As the viſible Motion of the Moon 2 Sun in Lon- 


gitude, in the Hour before the wiſible Conjunction : is to 1 Hour or 60m 
1 ſo is the Motion in Longitude, ſeen from the Beginning of the Eclipſe 


to the greateſt Obſcuration ; to the Time of Incidence — Which ſub- 
trated from the Time of greateſt Obſcuration, gives the Time of the 
Beginning of the Eclipſe. 


By the like Proportions (from the viſible Longitude of the Moon from 
the Sun in Conſequence, with her wifible E fer an Hour after the 
viſible Conjunficn ) the Time of Emergence and the End of Eclipſe may 
be determined; with ſufficient Labour and Avtention, 


— 


To find the PLACES, on the EARTH, of the principal APPRARANCES of Solar ECLIPSES, by Pao S TIOox. 


— 


IN the annex - C 

ed Fig. the Cir- M 
cle AB C D re- 8 * 
preſents the f-— 

Earth's en- 
lightened Diſk, | H 
BED the Ec- F 

liptic thereon 

projected, er- 

| therregbicalh, L N 33 * D 
as would be ö 

ſeen by a Spec- 

tator placed at a 

great Diſtance 

in a right Lane 

joiningtheCen- 

ters of the Sun 

and Earth, EC 


the Ecliptic Axis, C its Pole, P the Projection of the Earth's Pole; 
and SIK the Path of the Moon's Shadow, or her Way from the Sun 


projected on the Diſt. 


NOW, in the. right-angled ſpherical Triangle, CMP, we have 
given (beſides the right Angle at M) the Side CP, the Diflance of the 
Poles of Ecliptic and Equatos, and Z. PCM == Sun's Diſtance from 
the equinoRtial Point z from whence the Side CM, the Meaſure of the 
CEM (the Inclination of the Earth's and Ecliptic's Axes) is- de- 
termined, 

Here it is to be noted, that toben the Sun is in the aſcending Signs 
VF, , N, &, 8, U, the Point P, the Pole of the Equater in the Projec- 
tion falls. to the Right ef the Ecliptic Axis; but when the Sun is in the 
deſcending Signs, , N, Wy A, My fo the Point P falls to the 
Left of the Ecliptic Axis; contrary to t 2 it falls when the Projec- 
— is uppeſed to be made cn a P 4 to the Earth's Diſt, at the 

oon's Orbit, 


The . CEI, made by a Perpendicular to the Path of the Moon's 


Shadow, with the Axis of the Ecliptic is determined to be the Com- 


plement of the Angle, which the Way of the Moon from the Sun 
kes with a Circle of Latitude, But you muſt obſerve that this Per- 

dicular falls to the Left of the Ecliptic Axis when the Moon is 

rer to her aſcending than deſcending Node; but to the Right 
f when ſhe is nearer to her deſcending than aſcending Node, 


| 


The Zs CEM and CEL, being, as before, determined, the / TEM 
(their Sum or Difference) the Place F on the Earth's Surface, firſt 
touched by the Penumbra, and where the rifing Sun begins to be eclipſed 
in his ſuperior Limb, are likewiſe determined, as follows, 

Draw the Meridian PF; then; in the right angled Plane Triangle 
SIE, are given the Sides SE, the Sum of the Semidiameters of the 
Earth's Dy and Moon'e Penumbra, and IE, the neareft oach 
of their Centers; from whence the /_SEI is determined; and by add- 


| 


ing or deducting the IEM Known, the SEM will be alſo known. 
NOW, in the ſpherical Triangle PMF, on the Earth's Surface, 
right angled at M, the Sides PM, equal to the Sun's Declination, and 
FM, the Meaſure of the / SEM, are given, Hence, you may find 
the Side PF, the Complement of Latitade of the Place F, andthe 7; 
MPF; which Z., or its Supplement to 1800 (as the el:z1ated Pole, in 
the Place F, is darkened er enlightened) is the Angle contained be- 


tween the Meridian of the Place F, and the Meridian of the Place] 


where the Sun is, at that Time, vertical. But the Longitude of the 


Place where the Sun is werrical is known by the Time; and therefore | 
the Longitude of the Place F, will be known. — And having deter- 
"mined both Latitude ard Longitude, the Place itſelf will be known. 


By the like Method you may find the Place on the Earth, where the 


Center of the Perumbra enters the Farth's Diſt, and the Sun riſes cen-| 
trally eclipſed ; as likewiſe thoſe Places where the central Eclipſe, and 


Penumbra both quitthe Earth, x 


And, by the ſame Method you may find the Place Gn, upon the 


Earth's Surface, under the Perumbra's Center, at the Time of the true 


Conjunttion, when the Sun is certra/ly eclipſed in the nonageſimal Degree, 


or higheſt Point of the Eeliptic. 


For, if EC, the Dis Semidiameter, be made Radius, then GE, 
the Moon's Latitude, will be the Sine of the Sun's Diftance from the 


Vertex of the Place G. Therefore, in the ſeberical Triangle GEP, on} 


the Earth's Surface, the Sides PE, the Sun's Diſtance from the Pole, 
and GE, his Diftance from the Vertex, and the Z. GEP are given; 


from whence are found the Side GP, the Complement of Latitude 
of the Place G, and the . GPE, the Difference of Meridians of the] 


Place G, and where the Sun is then vertical; from which the Place G 
itſelf will, as before, be alſo known. 

In like Manner, the Place of the Earth may be found,” under the 
Center of the Penumbra at any given Inſtant of Time. 

The Place H, upon the Earth's Surface, where the Sun is centrally 
eclipſed in the Meridian, may be found by only reſolving the right angled 


P 


ͤ„ . —— A... 


Triangle EIH, wherein are given all the Angles, and the Side IE, to 


— — — * e 


and 


. —— ů 


— 


. 
1 


— 


= 
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The ROYAL ASTRONOMER - 


| To find the PLACES, on the EARTH, of the principal APPEARANCES of Solar ECLIPSES, by Por rio. 


find the other two Side:; vin. IH divided by the Moon's hourly Mo- 
tion the Sun will give the Difference of the Time frim the Middle 
5 the Eclipſe, ⁊uben the Center of the Sbadotu is upon the UNIVERSAL 
ERIDIAN, or Line HPE, ewberein the Earth's Axis is prejected. It 
is called Univerſal Meridian „ toben a Spectator placed in the Moon 
ob ſer ves any Place, on the Earth's Surface comes to touch this Line (by the 
Earth's diurnal Rotation) it will be Mid-day to the Inhabitants of that 
Place. Hence, the Longitude of the Place H will be known; being 
equal to the Longitude of the Place where the Sun is vertical, when 
the Center of the Sade is upon the ſaid univerſal Meridian: And the 
other Side HE is the Sine of the Sun's Diſtance from the Vertex of the 
Place H (making the Semidiameter of the Diſk, Radius) whereby the 
Latitude of that Place will be alſo known, 
Jie Beginning, greateſt Obſcuration, and End, of an Eclipſe 
of the Sun, for any part:cular Place of the Farth, may be determined by 
algebraic Computation, and infinite Series, grounded on a geometrical Projec- 
tion, ſimilar to the foregoing ( as may be ſeen in Dunthorne's Aſtronomy. ) 
But, asthis Method is very tedious and prolix, and fitter for Speculation 
than Practice, we therefore omit it. And we leave it to the ter 
PRACTICE and EXPERIENCE to apply the plain and ealy RULES 
we hade delivered, for computing ECLIPSES f the SUN and MOON 
in general, See P, 260, for the Application, 


Ac — 


. 


NUMBER of ECLIPSES of the SUN and MOON chat can happen 

R in ONE YEAR, 
THE Number of Eclipſes of the Sun and Moon in any Year cannot 
be leſs than two nor above ſeven, The uſual Number is four but very 
ſeldom above fix. 

See P. 307, for finding the Number of Eclipſes in any Year, 
FP. the firſt New Moon in January, before the 11th Day, (the 
Number of Days Difference between the lunar and ſolar Year) the Sun 
be near 18 Degrees ſhort of the Node, the Sun will be then eclipſed, 
and the next Full Moon, and alſo following New Moon, will be 
eclipſed z wiz, 2 Eclipſes of the Sun and 1 of the Moon will happen 
before the gth of February, that Year, And as many will happen in 
the 6th Lunation after, in the ſame Order, before Auguft 5, wiz. 1 
of the Sun, 1 of the Moon, and another of the Sun, in 177 Days 
from the former ; being the Time of 6 mean Lunations, And 1 Ec- 
lipſe more of the Sun will happen at the End of 12 Lunations from 
the iſt, being the greateſt Number of Eclipſes, viz. 5 of the Sun, 
and 2 of the Moon, that can happen in a Year, including 13 New 
Moons. 


tl. 


Ecl. Sun. |Ecl. Moon. | Ecl, Sun. 
Before Fan. 11 New. Next Fill, | Next New. 
Suna Q. | Suna 8. | Suna 8. 
EX. 3 Eclipſes | 115 12930/] 115270504} 0513010) 
6 Lunations E 6 4 16 4 1] 6 4 1 
| 3 more Eclipſes 5 16 31 6 1 51 | 6 17 11 
6 Lunations + 4 1] Inall 7 Eclipſes, 
x more Eclipſe | 11 20 42 OO Þ © O. in Order, 


O 

But if on the firſt Fu Moon before the 21th of Fanvary, the Sun 
from the Node be near 18 Degrees, as at the firſt New Moon, in that 
Month, and changing Eclipſes of the Sun to thoſe of the Moon, in 
the above Example, then there can only happen 2 Eclipfes of the Sun, 
in that Year, being the lea Number. And two Ecliples ot the Sun 
can only happen in'a Year, when, at the firſt Nez Moon in January, 
the Sun is very near the Moon's Node; ſo that the mean or different 
Number of Eclipſes happen (between the greateſt and leaſt Numbers, 7 
and 2) when at the firſt New Moon in January, the Sun a Q is in the 
middle or at different Diſtance, betwixt the Sun's eclipſed Limits, of © 

and 18 Degrees, Sun a 2, as appears from above. 


Mr. Ferguſon, in P. 168 of bis Aſtronomy, not arguins fes 
the Une and Motion of the Sun from the Node, 4 the Time, of <p 
Conjunttion and Oppoſition, when Eclipſes of Sun and Moon happen {but 

from the Time of the Sun's Paſſage by the Nede) aſſigns not the true 
Reaſon for the Number of Eclipſes that can happen in a Year, But be make; 
us ample Amends in hit accurate Draughts, — 5 Account of other Subjecti. | 


Of the PLINIAN PERIOD of ECLIPSES, and their RETURNS, 
THE Period of Eclipſes of 223 ſynodical Months (diſcovered by che 
Chaldeans, and called by them Saroi, and alſo called the Flinian Period 
as uſed by Pliny) conſiſts of 18 Years, 11 Days, 7 Hours, 43 Minutes, 
and 20 Seconds, when 4 Leap-Years are contained; but when Leap- 
Years intervene, it conſiſts of 1 Day leſs, or of 18 Years, 10 ays 
Hours, 43 Min, and 20 Seconds; very neceſſary to be noted in its Uſe, 
The Addition of the odd Hours in this Period may ſhift a ſolar Ec- 
lipſe into Night, and a lunar one into Day; ſo as both to become in- 
viſible, after a Period or two, The Sun 4 , at the Concluſion of any 
Number of Periods, will ſhew whether an Eclipſe of the Sun or Mz, 
returns, within the Limits of 18 or 12 Degrees reſpe&ively ; which 
does not agree with Mr, Ferguſon's Account of no Eclipſe of the Sun 
repeated, after 300 Years; nor yet with his 12 Thouſand Years Revo- 
lution, on their Return from travelling in the Expanſe, during that 
Interval, For ,470139 of a Deg, is what Sun à C goes back in one 
Period; by which dividing 180, the Quotient = 438,287 the Number 
of Periods, when the Moon's Shadow quits the Earth; which xd by 
18 Yrs ,422 in one Period = 705 Yrs ,32, Sc. Yrs, (and not 500) 
when the Moon's Shadeeo quits the Earth, and travels in the Expanſe, 
Now, 3609 — 180 = 20; therefore 505,32 X-20 = 14106 Yeats, 
the Period of Returns gf ſolar Eclipſes ; and not 12 Thouſand, accord- 
ing to Mr, Ferguſon, — Again, 120 — ,470139 = 25,5248 Periods, 
when the Earth's Shadow quits the Moon, which x by 18 Yrs ,422 
=470Yrs,217, when the Earth's Shad:w wholly travels in the Ex- 
panſe. — But, 3609 — 129 == qo, which x d into 470,217 ==141c6 
Yrs, as before, the Period of lunar Eclipſcs, travelling in the Expani:, 

The falling back of the Sun and Moon from the & in every Period, 
is the Cauſe of theſe Eelipſes about the aſcending Node happening more 
ſoutherly, at each Return; and of thoſe about the deſcending G hap- 
pening more northerly till they wear off the Earth and Moon's Sur- 
faces, and travel in the Expanſe, 

Of Antient ECLIPSES, 

THE preſent Afronomical Tables are found to diſagree with the Times 
of antient Eclipſes, on Account of the Moon's Acceleration of mean 
Motion, requiring a confiderable Addition to her antient mean Places, 
as we have illuſtrated. Therefore, the Eclipſe of the Sun predicted by 
Thaler, in the 4th Year of the 48 Olympiad, putting an End to the Bat- 
tle betwixt the Medes and Lydians, might very well correſpond with the 
Time of that Eclipſe by Computation; without going ſo far back with 
Mr. Ferguſon, as a Plinian or Chaldean Period, to make the Time, Ap- 
pearance, and Event, agree, On which Principle of Acceleration, and| 
no other, the Times of antient Eclipſcs, in general, are to be examined, 
and reconciled with Obſervation, 


PLURALITY of ECLIPSES, 

MORE Fclipſes happen of the Sun than of the Moon; becauſe the 
Sun's eclipſed Limits are greater than that of the Moon's, as 180 to 
120 Sun from Q. 

But more viſible Eclipſes of the Moon than of the Sun happen ; be- 
cauſe Eclipſes of the Moon are alike ſeen from all Parts of the Earth 
placed next the Moon. But Eclipſes of the Sun are oaly viſible to that 
ſmall Part of the Earth (placed next the Sun) whereon the Moon's 
Shadow falls, And at the fartheſt Diſtances of the Moon from the 
Earth, her Shades terminates before it reaches the Earth, at New 
Moon; and the Sun's greateſ Eclipſe is then called arnular, with 2 
bright Ring appearing round the Moon's Edge, 


— 


HISTORICAL ECLIPSES of the SUN and MOON, To be examined, From RICCIOLUS, 


But April 21, by an old Calendar, an Eclipſe of the Sun, Rome began to be built, 
Total Eclipſe of the Moon. The Aſſyrian Empire ended, and Babylonian eſtabliſhed, 
Eclipſe of the Sun, predicted by Thales, Peace enſued betwixt the Medes and Lydians, 


Mar. 


Bf. Chr. 754 July 


5 
19 


; 


Eclipſe of the Moon, Followed by the Death of es, 
Eclipſe of the Moon. Followed by the Slaughter of the Sabines, and Death of Valerius Publicola, 


Eclipſe of the Moon. Followed by a great Famine at Rome, and Beginning of the Pe/ 9 
Eclipſe of the Sun, War with Perfians, falling off from 22 wag 8 eloponneſian War, 


30 
| Total Eclipſe of the Sun, A Comet and Plague at Athens, 
a * The Beginni if this War is bere antedated 60 Years. 
+ This Eclipſe 2vas in the 1. Tear of the Peloponneſian War, according to Ferguſon's Aftronomy. 
— — — 


and NAVIGATOR. 


== "Ii7 Auge 27 | Total Eclipie of the Moon, Ne and is Ship deſtroyed at Syracuſe, 
| 394 Aug. 14 | Eclipſe of the Sun. Perfians beat Conon in a Sea-Engagement. ; 
168 Jun 


21 | Total Eclipſeof the Moon, Next Day, Perſeus, King of Macedonia, conquered by Paulus Emilius, 
Sin, Chr. 59 Apr. 30 | Eclipſe of the Sun, A Prodigy for the Death of Agrippinus by Nero, 


237 . 12 | Total Eclipſe of the Sun, Reign of the Gordiani ſhort. Perſecution of Chriſtians, 
o6 July 27 | Eclipſeof the Sun, Stars are ſeen, and Emperor Conſſantius died. 
40 May 4 | Great Eclipſe of the Sun. Levis the Pious died 6 Months after. 

too Eclipſe of the Sun. Feruſalem taken by the Saracens, 

1133 Avg. 2 | Great Eclipſe of the Sun, Stars are ſeen. A Schiſm in the Church by two Popes at once. : 

1493 ——— | Eclipſe of the Sun, Chriſtopher Columbus drove on the Iſland of Jamaica, where he was refuſed Proviſions ; but he af- 

frighted the Inhabitants by Prediction of this Eclipſe ; threatening them with a Plague, of which that was to be the 


Token; and ſo got ſupplied, | | 
KE BUC TIN JT TREONOMTCAL TABLES: | 
_EQUATIONS for the REDUCTION of ſolar TABLES, y 


. Equation of the Sun's M. Places, |[Eq®. Sun's M. Motions for 100 Yrs forward fr, 1700+ 
FF Tc eie ; ——— — 
Solar TABLES reduced to other Solar TABLES. Eq. Sun's|Eq, Sun's]Eq, Sun's| q- Mo. Sun's|Eq. Mo. Sun'ſEq. Mo. Sun's] | 
M. Pl. | M. An, | Apogee. M. Place, M. Anom. | Apogee, 
Talley 8 Aron. Arcana, or Greenwich Tabs, by ＋07 28” nar 50% +4 18” {7 132 |+7! 13” ff |. warie-|, 
Tabs, are Mayer's, for Paris Obſervatory, by o 2 | —6 16] +6 18 


— 


ro 14 40 - 38 20 [+3 53 o ble ac- 
reduced to ¶ Mayer's, for Greentuich Obſervatory, by 35 —5 43 | 18 ro 14 40 E; 38 20 [+3 53 © | cords | 
| Seep.120, Aſtronomia Accurata, by o 10 | —-5 10} +5 20 —0 © 20 |-1 23 0 {+1 22 40 to Yr 
Aftr. Arcu-) Mayer's Tabs for Paris Obſervatory, by —0 8 | —1 6] +o 58 15 0 — 15 20 2 30 20 trom | 
rata Tabs, Meg for Greenwich Obſervatory, by } +0 25 | —o 433 | +o 58 15 © E-2 15 20 |+2z 30 20 1700. þ 


are red, to See P. 377, for farther Reduction. 
[V Cut off 2 Figs to the Right of Sec® for 10 ſame Signs and Fquations are 
Years Motion for Seconds for x Year's Motion, andfconſtantly uſed for any Date or Year, 
multiply that Number by the Yearsfrom 1700, 


FQUATTONS for the TABLES. 


Contrary Signs are uſed for Years back, from 


Eq. D's M. Mot. for 100 Yrs forward fr. 1700. 


Equation of the Moon's M. Places, | 
Lunar TABLES reduced to other Lunar TABLES. | Eq, 3. TEq. Fei ys | Eq. þ s Eq. Mo, y[Eq. Mo, pH. Mo. y[ Eq. Mo. þ 
. M. Pl. M. An. | M. Ap. | M. S M. Pl. | M. An. | M. Ap. M. . 

Halley's Y Aron. Arcana, or Jreemtvich Tabs, by | +& 224] +5! 5% —4 43% +3 + 37 5 o ff t „ +47 5 

Tabs. are Mayer's, for Paris Obſervatory, by | —4 19 | —2 11 | —2 ++; 12 | $2155] +2 55 0 © o© © 

reduced to { Mayer's, for Greenwich Obſervatory, by | +0 50 | +2 55 | —2 5 | +5 22 + 155] +2 55 0 © 0 © | 
See p. 121. Aſtronomia Accurata, by | +1 10 | +4 10 |] —3; o| +1 10 oO © © © o © © o 9 
Mr. Accu-] Mayer's Tabs for Paris Obſervatory, by —5 27 | +4 35 | $0 52 | +4 2 || +155] +2 55 © © o © 
rata Tat, 575 for Greenwich Obſervatory, by | —o 20 |] —1 215 | Fo 55 | $4 1 [+2155] 55 o © 0 © | 
are red, to See P. 377, for farther Reduction. | | 4 


N. B, Cut off 2 Figs to the Right of Secs tor 100 
Years Motion for Seconds for 1 Year's Motion, 
multiply that Number by the Years from 1700. 


CF OUR mean New Moon is ſooner than Hal/ey's New Moon by 1m 588, [for Time trom 1700, to be allowed, 
Halley's M. New Moon's M. An. Sun reduces to our M. New 's An. Sun, correſpondent to 1700, beginning, by — 5 15” with Eq. Mot. 
—— Sun fr. Moon's Apogee, at his M. New Moon, reduces to ours, at our M. New Moon, by RS” 2 $ s without 
un fr. Moon's , at his mean New Moon, reduces to purs, at our mean New Moon, by . . — 1 5 [ Eq. Mot. 
dun fr. Moon's Apogee, reduces to ours, at the ſame Time, by , . C 6 an RR—_s 
—— Sun fr, Moon's Node, reduces to ours, at the ſame Time, by 2 


. . . * = .. O 1700. 
—— Other Places reduce to owrs, as by Equations above; wiz. Sun's mean Anom. and alſo Mot. from 1700, 


WHENCE, #t is to be generally noted, if any particular Tables reduce to ſeveral other aftronomical Tables, in the mean Places, by certain given Equa- 
tions, with their reſpeftive Signs, that any one of thoſe Tables will reduce to any other of the Tables mentioned, by changing the Signs of t uations 
F the Tables to be reduced, and connecting thoſe Equations cui h the Signs and Equations of the Tables you would reduce to, in one Sum, for : Signs 
and Equations by which the Reduction, to the required Tables, is to be made. 


This you may prove, by making different Tables and their Equations (equal to the ſame Tables ) equal to one another, and then tranſpoſing the 
Tables and Equations reducing them, on one Side of that Equation, and Tables required to be reduced to, on the other Side. 
See Palladium 1759, P. 72, L. 8. Halley, for — 7! 10% Ey. p' mean An and +& of Eg. Y's mean Ap. . — 17 1 ando/ of, 
EXAMPLES of the REDUCTION of TABLES. 
To reduce to Mayer's mean Places of the Sun for Patis Obſervatory. To reduce to Aftronomia Arcana of Greenwich, : 
1 I l Sun's PI, Sun's Ap. 1 b Ry Sun's m. An.{Sun's Aps 
. 1. . Acc. 1739, N. S. 9 90407 560135 8924 254 EX. 3. Halley's Tab. 1781, O. S. [651201 90 of 
. 0 Place L 1 0 — . + : 58 , Subtract 11 Days Mot. jo 10 — - A : 
Equation of Motion 39 Years, . , +6] +0 58 : 


Mayer's mean Pl. Sun, reqd, 1739, N. S. 9 9 40 54 138 25 21 
for Paris Obſervatory, 


The ſame Signs and Equations are con- 


Contrary Signs are uſed for Years back from 
ſtantly uſed for any Date or Year, | 


1700. 


1781, N. S. 6 1 29 25639 0 1 
＋ 5 9 0 1 


1 


To reduce to Mayer's mean Places of the Moon ? According to Halley, Sun's mean Place [o 10 29 26 

: i D˙8 pl. Ap. Q. Equat. Place +0 28 + 4 18 | 

EX, 2. Aft. Acc, 1739,N.S, $5 15936/ 147 23 23® 177 37 4* 12017 337 Equat. Mot, for 81Yrs. S + 5 51 \ 
r 3 * of Place 1 + 0 52 4 2 According to Aftronomia Accubara 9 10 29 54 |3 9 10 40 4 
El Mot. 39 Vears = O 45 | 0 © 0 © 1781, N. S. Sun's mean Pl. 
ayer's m. Pl. P, 173 15 31 32 lz 23 18 29\4 13 5 | i 
for Paris Obſerv, req , N. 8 * y 1 Pin &5, D. M. An. D. 2. | + 
Eq.Mo.Q+1 5"tortooY r8==,15;"forrYr. . . Eq.Mo.Ap.42/30"2c®.}} EX. 4. Halley, 1581, O. S. 4* 9036/20 45 15955! 20115 100 2/20 14 
39 for 100 Yrs, = 1% 5 for 1 Yr, Sub. and add 11 Days Mot.] 4 24 56 25] 4 23 42 5 / © 34 57 

+ 5,85 or 6“ for 39 Yrs. 39 Halley, 1781, N. S. [1s 14 39 55011 22 12 271 10 37 17 N 

1 +58", 5 for 39 Yrs. Equat, Place + o 22 + s — 3 © " 

Alſo Eq. Mo. ) 1/ 53 for 100 Vr. = 1,15 for 1 Vr. Eq. Mot, for $1 Years + 2 3 + 9 + 2 30 1 
8 1 Aft. Arcana, 1781, N. S. 11 14 42 ar 22 17 32/1 10 42 47 9 

Se for the Reſt, + 44-35 or 45” for 39 Yrs forwd for Greenwich Obſerv. "3 1 


trom 1700, as above. 
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* to any other Elerwints of , 1 and Motions. a berebdy the 2 Variation in compo 
Placer and Motions, is avoided, Hence alſo one Set of corre Tables of 

by varying the Equations of Places and Motion, ond improving, cnt acting, 
nade for the Acceleration of the Moon's mean Motion) till PERPLIU 
roperly contrived an eftabliſhed, IE | 2 
And as a Means of arriving at fo deſirable an Acquiſition, it is hereby propoſed, that the Corrections of Equation of mean Place, Motion, and 
Acceleration of mean Motion, and alſo of the Equations of the mean to the true Places, ſhall be publiſhed from Time to Time, as they are diſcovered, 
4 foond continua to approach nearer and nearer to Obſervation, in all Caſes and Circumſtances, by the incefatigable aud judicious 


2 OY ” ts. 


GEOMETRICAL PROJECTION of a war fl LIP S E. 


TOTAL ECLIPSE of the MO UN, EM OBSERVATORY, 5 


60 7 
LIIII IL ILI. 5 
Scate of M1n* of Deg, 


On May 18, 1961, at Night, 
hk m s» 
Begrnning 8 31 40 


. Immerfion 9 38 4% 
10 25 9 Apparent Time, 


24 475 — 7 3 
End 12 18 38 Jy _ | I \_ | 1 
3 2 . = C _ NJ Q mi. 


Emerſon 1% 11 36 


i d * PI \ = \ 
4 - 
of I G - &.N DNV 
. 8 8 - 
\ . 


Digits 17. 26/, to Northward, 


The E. and W. Parts of the Section 
the Earth's Shadow reſpect᷑ th: E. aid 
. Points of the Horizon ; but the N. and 
S. Parts of that Section reſpect the N. and 
S. Hemiſpheres, divided by the Eclipric, J | 
{the Tip Part of the Cut being N, and the DIY N QI 
Bottom S.) — Mr. Ferguſon, in P. 221, WY 
bis Aftron. ſays, the )' Weſtern Limb, 
#2 this Eclipſe, after ber Immerſion, be- 
ins firſt to be enlightened ; Whereas the 


* X 0 

. ; | REQUISITES ff PROIEACTION, 
* F ole eter ag #90 +0 56/ 44// Semidiameter of the Moon 92 J * 15/ 20% Moon's hourly Motion „% 30/447 

Sun's borizontal Parallax , ., , , 19 Sem Sem. Diam. Moon and S': Shad. $56 22 |Sun's bowrly Motion, fubtrat , 227 

um of barb 04 7 3 56 54 {Moon's Lat. N. ſubbe. P . , 10 20 [Rem. Moon's bourly Mot, from Sun . , 28 17 

rom which ta _—_ den. Diam, 15 52 Rem. Parts deficient te 46 2 |Dif. )'s Semid. and Semid. )*s Shadow 25 42 

em. Sem, Diam. Earth's Shadow 41 2 Moon's tive Latitude , , . 10 22 
OM > Scale of Mi METHOD ef PROJECTION. 

FR . a Scale Of Minutes of a Degree, take off with your Compaſſes the Sum of the Semidiameter of the Mcon and Earth's Shadow, 

567 2 5 with which Extent, on the Center B, deſcribe the outer Cirele A ERX COA. Then with the Semidiameter of the Earth's Shadow, 

4 17 2 L „ _—_ for the Extent of the Earth's Shadow; and next with Dif. Moon's Semidiam. and Semid, Moon's Sha- 

ow , n I ipti ; 5 

2 — keletie's Axix, moſt Circle PQ, on the ſame Center B. Draw the Ecliptic, EC, through B; and perpendicular thereto, draw 
Set off the Angle of the Moon's viſible Way with the Ecliptic, 50 44', from X to R, to the Left, (beczuſe the Moon's Latitude is deſcending, 

but the Right of X when the Moon's Latitude is N. aſcending ton) and draw RBO for the Axis of the Moon's Orbit. When the Y's Lat. is| 


, aſc, J the Aris of her Orbit lies to the Right of the Ecliptic's Axis. 


N. aſc, 

When her Latitude is 5. gef I the Axis of her Orbit lies to the Left of the Ecliptic's Ai | 

Set off the Moon's true Latitude 307 22” from R to c, on the Axis of the Moon's Ort, being N. of the Ecliptic, (but the contrary Way, 
from B towards O, when the Moon's Latitude is S. of the Ecliptic.) Then through c, perpendicular to the Orbit's Axis RO, draw e, d, c, 
b, a, for the Moon's Orbit, or Way to the Left through the Earth's Shadow, 


When the Moon's Lat, is 1 1 : ſhe is abowe the Ecliptic, But Moon's Lat. being y — : ſhe is Gele the Ecliptic, 


+ With the Moon's true hourly Motion from the Sun 28/ 19” ſet off the Hours on the Moon's Orbit, to the Left, in ſuch Manner that the 
Time of Fall Moen by our Tables, may be placed in the Middle between e and i, in the Moon's Orbit; that is, Middle of the Interſections 
of _ _ Orbit by the Axis of the Ecliptic and Axis of her Orbit. Or ſo as the Time of the greateſt Olſcuration, or Middle of the Eclipſe, 
may be placed in c. 
| Laofily, with the Moon's Semidiameter 157 20% deſcribe the Circles Z, W, S, V, T, on the Centers, a, B, c, d, e, reſpectively. Let the Circles 
Z and T juſt touch the Earth's Shadow MN, without it; the Circles W, V, touch the Edges of the Earth's Shadow, within it; and the 
{Circle 8 be in the Middle of the Moon's Way through the Shadow, 
— om = — — enters the Shadow, at the Beginning of Eelięſe. 
t the Time of Immerfion, when ſhe is firſt totally eclipſed. 

Thang m—_— At the Time of great Obſcuration, or Middle of Eclipſe. 

* At the Time of Emerffon, when ſhe begins to be enlightened on her Fatern Limb, and firſt recovers from ta 

3 When ſhe quits the Earth's Shadow, at the End of Eclipſe. I bOarkneſi. 

| Theſe fowel Times are marked on the Moon's Orbit, 

% Some farther qo the — of a lunar Eclipſe, by drawing a horizontal Line through the Center of the Earth's Shadow B, 
o that the Point of the Ecliptic C ſhall anſwer to the Altitude of the nonageſimal Degree at the Middle of the Eclipſe, correſponding alſo to the! 
Ititude of the Equinoctial of the Place, and culminating Point of the Ecliptic. And mark the Moon's Latitude in ſeveral Poſitions, at Bt. 
ning, Middle, and End of the Eclipſe z by which the Moon's viſible Way is in a Curve- Line, to the Left, through the Earth's Shadow. 
| V. B. If the Parts deficient be more than the Moon's Diameter, the Eclipſe (as above) will be total with Continuance ; if equal it will be 
otal without Continuance; but if 4%, it will only be a partial Eclipſe of the Moon. 
4+ 4 | foler Edlipſe, as ſeen from the Earth, may he delineated, in Plano, in the ſame Manner with the above Projeftion of the lunar One ; tx! 
tha tinflead of the Semidiameter of the Earth's Shadow you muſs uſe the Sun's Semidiameter z and the Moon's wiſible Latitude, injlead of i} + true. And 
"ome draw a horizontal Line to correſpond with the Altitude of nonageſimal Degree at the Time of Middle of the Eclipſe, correiponding lo if 
che Equinoctial's Height, and Ecliptic's meridian Altitude, and ſet off the Moon's viſible Latitude in ſeveral Poſitions, at Beginning, N. Idle 


ind End of the Eclipſe, ſhewing the Moon's vifible Way in a curved Line, ; 
— ——æ ——tem — 


D Eaſtern Lin 
in R eſpe of the He- 
r1zon, firſt dips into, 
and firfl recovers frcw, 
the Farth's Shader, 
a: above. 
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with the ECLIPTIC, 


ANGLE of the HOUR CIRCLE (paſſing through the £UN or MOON) 
For finding the Parallactic Angle of the Sun ot 
Moon, in ECLIPSES; and alſo in all Latitudes of the Moon, 


Moon's Diff. fr. | 


Ecliptic, or viſ 
Conj. to Orbi 
Con. or Midd. 


| 


— 


£. Hour Circle required. 


| 


Viſible Conjunftion of Sun and Moon, as ſeen from the Earth's Superficies, always differs 


from the Time of true Cenjunctien, as ſeen iem the Earth's Center, except when they are 
conjoined in the nonageſimal Degree; 


when the true and viſible or apparent Time is the 


lame, — Hence, if the true Conjunction falls to the Eaſizward of the nonageſimal Degree, 
the Men's Place is advanced by her Parel/ax of Longitude, when the viſible ConjunRion is 
before the true, But if the true Conjunction falls to the # 
the Moon's Place is retarded b 
junction of Stn and Meer, then fo 


know in computiug ſolar Eclipſes, 


<f:wward of the nonageſimet Degree, 
y the Parallax in Longitude, and the viſible or apparent Con- 
lows the Tune of the trac ConjurFion, very neceſſary to 


Ic. ©. 
Argument, Right Aſcenſion of the SUN or MOON, Ar.Viſ.Lat. ). 
; 0 I 27 © 'S @: 60 A Dift, tr. 
— 6 Sig. 180 De · 7 Sig. 410 Deg. 8 Sig. 240 Des · Sun Vi. viſ. Con 
Z HourGire.] Bf. Z HourCirc.| Dif. g HourCirc,| Dif. for Lat, PEO 
bb” was a o& 4 7 Ge F- MSG tn & - i D. Ed. O. 
* 2 3 Fo 
66 31 30 69 49 10 78 30 40 + os $ 8 Loa ied 
66 31 44 477% 3 f/ 78 51 5 f 3 2 flo x 5 
66 32 25 i 22 13 37 79 13 17 |, 34 2 2 10 
86 33 331 35] 79 28 59 4 79 34 5 1 gg [22 3 25 
35 2 3 20 42 89 [14 20 | 79 38 35 har 54 26 4 20 
37 11 3 „ 2 25 
39 41 » 26 71 11 59 [1 o 8 40 32 3 24 jj 10 51 
42 37; 2471 26 59 15 20 81 2 44 a 20 23] *5| 7.77 
46 1 71 42 19 f 40 8125 4 * 22 20 143 
3 87 5 . 29 | 21 25 2 
49 524 1771 57 39 [ig 5g | of 47 33 [az 37 5 9 
66 54 9 72 13 58 p 82 10 10 20 30] 2 34 
r „ 22 * 8 
58 11 72 30 15 fis oy 82 32 54 dy 7s 19 BS. 
4 333772 4559 [16 54 | $2.55 45 2 58 18 3 25 
942164173 344,914 83 1 43 [a3 3117 3 50 
1546 2973 22 88% 25 (834146 [2 10 4 15 
IF 9 73 38 23 84 9 1 15 4 41 
NE JE — 4 wk 212 | 
67 29 8 7 39 73 56 8 1 * 84 28 11 ” 5 14 , 
67 36 29 7 46 | 74 14 10 | o 18 84 51 32 23 25 13 5 32 
67 44 158 xx | 74. 3® 28 18 34 85 14 57 23.30 12 5 57 
67 52 266 674 51 2 8 48 4 23 11 6 24 
68 1 2 3% 75 9 50 = Ma 3+ | 10 | 6 49 
68 10 4]? 675 28 56]? | 36 25.38 4&4 | 7 14 
68 19 30] 0 50 75 48 13 19 32 | $649 19 j 4. 8 | 7.39 
68 29 20 1,0 1479 7 45 [rg 47 | 37? 3123 46 | 7 8 4 
68 39 34 10 28 | 70 27 3® %% © | 37 30 49 23 6 | 8 30 
68 50 12 3 76 47 32 $3 o 38 | I 49 5 8 55 
59 1 14 1 77 745 20 12 $3 24 28 23 50 28 ; 
69 12 39 * + 77 28 11 = 38 88 48. 19 5 31} 2 [|Lat. p „Dit. 
69 24 2 1 48 49 |, 50 89 12 13 — + 2 | ae above 
69 36 37 12 78 9 39 ff 1 9 36 6| I — 
69 49 10 33 | 78 30 40 go O o|*35+] 95 
R. al£ HourCirc.| Dif. | / HourCire.| Dif. | / HourCire.| Dif, R.A d def + | 
Sun 5 &; 150 4 8 120 N W 3 8 90 g Sun 
or 5 17 Sig. 4330 D. = Sig. z00 0b 1 9 Sig. 2700 or Þ 
Conflruion. As Radius: 8. Ecliptie Obliquity :; Coſ. R. A. from USE, 
next Equin. Point, :: Cof. C. Hour Circle with the Ecliptic. 
Example, To find the Angle of Hour Circle quith the Ecliptic to 659 R. A. II As viſ. hour- 
from the next egui noctial Peint ? ly Mot + 667 
Logarithms, :: Diſt. fr. Mid. 
As Radius . [10.0000000 Ecl. in Mot.: 
To S 239 287 30% 9.60026 36 | of Time. 
So Coſ. „ 9.62 59483 ſ 
To Coſ. 800 18/ 29] 9.22621 19 
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PRINCIPLES of PROJECTION o 
a Solar ECLIPSE, Geometricalh, 


A Plane being conceived to touch the Moon's 


Orbit in a Point where a Lire (at right Angles to 
the ſaid Plane) interſecting the ſaid Orbit, con- 
nects the Centers of the Earth and Sun; and an 
infinite Number of ſtraight Lines being ſuppoſed 
to paſs from the Sun's Center, through the ſaid 
Plane of the Eatth's Periphery, to the Axis 
thereof, and likewiſe to the Axiz of 
and the Path of any Ptmex, the ſaid Rraight 
aphically, project the Earth's 
Diſh, it* Axis, the Axis of the Fcliptic, and Path | 
of the Vertex, on the aforeſaid Plane, 

See Flamſtead s Doctrine of the Spbere, P. 25. 


Lines will, ert 


If the Sun be in the Equinoctial, the Paths 
deſcribed by the Rotation af the 
Earth's Surface) will be projected in raigbt Lines 
upon the ſaid Plane; but if the Ses has Decli- 
nation, thoſe Pathe will be projected in Ellipſes, 
upon the ſaid Plane, 


The Tranſrerfe-Diameter of the Ellipfis, re- 
preſenting any Path, is equal to doyble the right 
Line of the Diſtance of the ſaid Yertex from the 
Pole; that is equal to twice the Coſine of the 
Place's Latitude, But the Conjugate is equal to 
the Difference of the right Sines of the Sum and 
Difference of the Diſtances of the Path and Jus 
from the Pole, Thatis equal to the Sine Compl. 
of the Sun's Declination added to the Co-latitude 
of the Place leſs the Right Sine of the Difference 
the Sun's Declination, 


of the Pertices 


of the Complement © 
and Co-latitude of the Place, 


mt. 


the Ecliptic, 


The Tranſverſe Diameter lies at right Angles 


to the Earth's Axis, and the Conjugate coincides 


with it, 


Of the MOON's PARALLAXES, 


1. If the Diſtance of the Moon from the Point 
aſcending or deſcending of the Ecliptic, be leſs 


than her Altitude, ſhe has then no Parallax in 
Latitude, which never happens but io ſuch Lati- 
tudes where the Moon's Orb or Ecliptic are verti- 


cal Circles. 


2. If the Moon's Diſtance from the Point aſ- 
cending or deſcending be juſt gov, then a vertical 
Che « Circle interſects the Ecliptic at right Angles, and 
Dift. in __ then is no Parallax of Longitude but only of La- 

titude, 


3« If the Vertical paſſing through the Meon's 
Center fall oo the Ecliptic, at oblique Argles, 
chen there is Parallax in Longitude and Lati- 


rude, 


4. To all Places on the Earth having above 
280 46/ 20% North Latitude, the Moon's Parallax 
is Sowtherly, and is depreſſed below her true Place, 
according as ſhe is Eait or Weſt of the 900. — 
Theſe Parellaxes are neceſſary ts be hnewn in the 
Compuration f ſolar Eclipſes, 


| 


Fifa 
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EXAMPLES of computing the PARALLACTIC ANGLE, according to DIFFERENT METHODS, | 


19179, September x74 gd 58m 20%, apparent Time, obſerved Emerſion of an Occultation of Aldebaran, at Crane-Court, London, 
Sun's Longitude 2 2948/ of f 
P, the Nortb Pole. 


—» 


Right Aſcenſion 132 24 57 . ZeC, parallatic / at 
Time from Noon in Deg*. 149 35 © Z, the Zenith, * the Ecliptic; being the 
R. Aſc. Med, Celi 331 59 57 | HH, the Horizon, P Angle of a vertical Z 
Moon's Long, in Ecliptic Tt 5 38 © | EX, the Egquater, O with the Ecliptic EC, 
—— Latitude 8. 7 33 33 EC, the Echpric, C £4<Z)L, Parallactic . 
j—— Declination N. 16 42 15 | LL, Parallel Latitude. 1 at the Moon; being the 
— Right Aſcenſion 64 34 32 | O YO, Moon's Orbit. Angle of a vertical Z 5 
Angle at the Pol 92 34 35 [D. Moon's Orbir- Place with with a Parallel of Lati. 
{Moon's Zenith- Difance 78 33 59 | 4* 38! 8. Latitude. H 4 LI. 
Angle of Pofition, at do? 6 | PZ, Comp, Lat, 38% 28/ of. 
| Center, or Z. PZ 39 21 22 php, Moon's Diſtance from 
Angle of Parall, Lat, and Poke 730 17/45“). Y! 
| Circ. Decl, PDL, 30 9 102), Moon's Comp. Alt. 
| 251 Soppleme PP 2; FP 
Or P) nt . PZ, 929 34/35%. 
the greater 99 50 59] 8 | hn Mas . 
1 Parallactic C, or / P It is 2 8 : 
ol. g Z. required, 9 24 
E | By the Univerſal METHOD, By the goth DEGREF, | 
4 Meridian Angle . 4 „695247 26" | Mediam Coli in Ecliptic . . . E 29537 59 
Altitude Med, Ce; . . . 26 56 34 || Altitude goth Degree . . . 33 26 10 
» Moon's Azimuth from N. or Z. PZ) N 77 28 25 || Longitude goth Degree R . - © oO 4 35 14 | 
| ol Parallactie g. ZeC 0 . . 60 38 14 Moon from goth Degree . . e þ 
"4 To find the 1 Angle at the Moon, or C. Z) L, from the pa- Moon Zenith Diſtance . jos <6; V 
3 ic Angle ar tbe Ecliptic ZeC ? Parallactic . ZeC . 0 . . 00 32 2 
| As Ceſ. Þ Lat. 4® 2 23” : Rad. :: Cof. parallactie C. at D 
4 609 387 14” above : of, 60317 52, parallactic Angle at the Moon, 
& 3 required. YN 
4 id According to D. COWPER's ſhort METHOD, cording to UNIVERSAL ME- 
| N 1737, Feb. 184 2b 25m 9 Ap. Time, Beginning, Sun Eclip, obſerved THOD, According to goth DEGREE, 
A | at Fleerſtreet. For ſame Time. For ſame Time, 
4 „ Sun's Longitude & 11 6 55% 's Right Aſcenſion 342023“ 66 Meridian Angle 670 51/ 20||Med, Coli in Ecl. o 200267 4% 
44. |—— R. Aſcenſion 3 42 34 48 [E. at the Pole 6 28 7 Altitude M. Cali 46 31 10 Altitude goth Deg. 50 24 20 
LPR: + Time fr, Noon in 6 17 xc [Moon's Zenith Diſt, 7 41 {Moon's Azim. fr. S. 40 11 48 Longitude goth Deg. x 10 6 25 
t Degrees 3 7 15 FA Pofition at » 27 52 54 Moon fr, goth Deg. 1 28 55 41 
R. Aſc, Med.Celi 8 Angle of Paral. Lat. Moon's Zenith Diſt, 66 7 66 
— 3609 15 52 34 and Circ, Decl. 67 4 3 Paralla#ic Angle 43 48 20 [Parallactic Angle 43 48 12 
Moon'sEclipticLong. 11 10 44 Diff. parallactic Angle 43 48 11 
{—— Latitude N, © 37 40 


— declination S. 6 43 17 


* 


— 


EXPLANATION of the foregoing DIFFERENT PARALLACTIC ANGLES, 


| bob 


* P, the N. Pole of the | ZE = Altitude goth Deg |. 
When the Moon is in or World. E 7 Diſt, of Zenith fr, Pole 
near the Ecliptic, or near S or H, E, Pole of the Ecliptic, of Ecliptic. | 
with Latitude, the parallactit An-|Z, the Zenith. . CZ alſo the Merid. 
e at the Ecliptic Tem will be ſuf- CN, Partof the Eeliptie. 
ficient to anſwer the Purpoſe, CD, Lat. ) South. 
But if ſhe be near or the N, the Place of goth 
rallactic Angle at the Moon muſt] Deg, Ecliptic, 
*"ofed ; the Difference between|L ) L, a Parallel of Lat. 
th which Angles being then con-|Pm, the Meridian. 
rable. PN, the Meridian 


As Cof. Lat. C): Rad. :: Cof. parallaftic Angle at Edliptic, CeY : Cof. parallattic Angle at the Moon, of Z.) L, wiz, to C Ye, te- 
Kory — * to the above Proportions by D. Arbe — 2 2 at all Tias, being the Angle of a Vertical and Parallel 
of Latitude, or the Complement of the _ that a Vertical makes with a Circle of Declination, wiz. Complement of ZE ) Z being Ze JL; 
agreeing with Mr, Dunthorne's Remark in his Afronomy, P. 63. | 
From whence follows this QUERE. If E, a Circle of Latitude, cut the Ecliptic CN, and Parallel of Latitude LL, both at right Angles, 
why ſhould not the alternate Angles ZeN, Z JL, reſpecting the ſame Parallels, cut by the wertica/ Circle Z ) be the ſame, or the parallaGiq, 
ngle at Ecliptic and at the Moon, be the ſame ? : ; 
ci obſerved by one of our Correſpondents, (a judicious Mathematician and Aftronomer) that be never met with any Author who langt 
be true Methed of I the — Eclipſes, &c, nor ever ſaw them truly deſcribed in any Almanac er Ephemeris, for the Britiſh 
'nions, except in te Weaver's Ephemeris. 
This Corr 2 computed the parallactie Angle, and the Moon's vifible Latitude, in ſeveral Poſitions, at the Beginning, Middle, and En 
of ſome Eclipſes, for the Iſland of 2 that he might truly delineate the Manner of their Appearance there which (by Reaſon of the Ecliptic 
trenfiting the Zenith once in every 24 Hours) is quite different to what happens here in England, both with Reſpect to the Peition of the 
Moon's Face, and the viſible Curve the deſcribes, 
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from P. 147 to 1533 viz, for finding the Meridian 


— 


| The folar Eelipſe, happening the 18th of February, 1737, bas been computed by the operoſe Merhed delivered in Leadbetter's 12 
Role, culminating Point, goth Degree, Oc, in the Moon's Orbit. And likewiſe that 
Eclipſe was computed, for the ſame Place, with theſe Reguifites in the Ecliptic ; the laſt Computation came much neareit to the Obſervation. 
And you may obſerve in the Examples of the Uſe of Dr. Halley's Tables, (d and d 2) that the goth Degree, and parullactie Angle at the Moon, 
are both taken in the Ecuprie; though the Moon had almoft 50 of Lat tude. 
It is likewiſe evident, that as the Ecliptic is a fixed Circle, (not changing its Inclinaticn, and Place of InterſeFion with the EquinoQtial, like the 
Moon's Orbit) in which the Sun cenffantly appears, and is that Circle to which all the Longitude: and Latitudes of the Planets are computed, and 
referred (being the Standard for determining the Moon's wifible Longitude and Latitude) therefore the otber Method of computing the parallaFic 
Angle made by the Inaterſection of a Vertical and the Moon's Orbit, is rejected; as being both tedious and inaccurate, 


— — —ͤ— 


. 


Time, ( having no Parallax) and Diſtance of ber lewwer (or upper) Limb 
from the Vertex. 

In the Year 1725, December 5, the Weſtern Limb of the Moon was 
obſerved by Dr. Halley to paſs the Meridian of the Royal Obſervatory 
is Greenwich, at 9 8m ße, mean Time, its obſerved Right Aſcenſion 


4 


eing 420 26' 15%, and Diſtance of the /ower Limb from the Vertex 
34 of 15%; Required from tbence the Moon's true Place in the Ecliptic, 
and alſo ber Latitude q 

EXAMPLE. 

Buy Halley's Tables of the Moon's Ecliptic Longitude g 150427 34” 
| (See P. e. 1.) Her Latitude North 1 39 57 


By fame Tables, Moon's horizontal Parallax then © 59 43 
Which Parallax, at any Time, is alſo had fr. an Epbem. 


Half + Vs of that Half is the Moon's borizonta! Diameter © 32 50 
To which add Refraction 


Ap. Dit; D's lower Limb fr. Vertex, clear of Refrattian 34 9 51 
5 Com. Log. 

; Now, As Radius , , + +« | 10.0000000 

T0 S. hor. Parallax 59/ 44” 8.239799 { 0021 Lo. Log. 
So S. Diſt, à Vert. 340 951“ 9.749 4008 { 2506 Ar. Com. L. S. 


— — cx — — 


. 


T0 S. p Par. in Alt. 33“ 32 
This Parallax ſubtracted fr. ap. Diſt. ps lower LimbJ. 7 
from the Vertex, clear of Refraction . : o 33 32 

1 Remains true Diſt. Moon's lower Limb fr. Vertex 33 46 19 
Subtr. from which the horizontal Sem, ) — 16 25 
Rem. the true Diſt. Moon's Center from Vertex 31 19 54 
| The Comp]. of Lat, of Obſervatory, added to which 38 31 30 
Km, The true Diſt, 1's Center from N. Pole 71 51 24 


2 2527 L. * 
D 


Add the Moon's horizontal Semi-Diameter in R. A, © 217 1 
Sum, is the true R. A. of the Moon's Center 42 43 31 
Now, From the Moon's R. A. 42243 31” 7 Queſt, XXX, 
And her Diſtance from the N. Pole 71 51 24 P. 228. 
Her Ecliptic Longitude will be 15 42 12 by the 
Þ Latitude North 1 38 37 100 ervaMon. 


1 20 putation. 


The horizontal 
tude, as Cine of the Moon's Latitude to Radius, 


as the Cofine of her Declination is to Radius. 

| The Seconds of a Degree (in Tab, P. 391) anſwering to the Moon's 
Diſtance from the Vertex, and alſo to her Diſtance from her Apogee, 
being added to the Moon's berizontal Diameter, will give her apparent 
Diameter, which, increaſed in the reſpective foregoing Proportions, 


will give her apparent Diameters in Longitude and right Aſcenſion. 


PRECEPTS of lunar COMPUTATION, 


TO find the Moon's true Place, from the mean Time given, when ore 
of ber Limbs paſſes the Meridian, ker obſerved Right Aſcenſion at that | 
| [ubtra8 

a 


| ** true, Semidiameter of the Moon; and conſequently from the Beginning 
| © of the Table Lunæ Meridianæ, &c, to the latter End of the Year 


* obſerved, the computed right Aſcenſons of that Limb are ſet denon too 

| © backward ; and du» ing the Remainder of the Month, while the Eaftern 

| © Limb was obſerved, the computed right Aſcenſions of that Limb are 

The obſerved Dift, of the Moon's lower Limb fr. Vertex 34 £ I 5 | 
3 


„% duced from the Obſervations of the Weſtern Limb are ſet down too for- 

„% ward, 

| ** rhe Moon's mean Motion, or to new model the Equations, it vill be ne- 

% cefſary to correct the Errors in the Abacus, or Table, by the Exceſt 
« of the Moon's apparent Semidiameter in right Aſcenſion, or Longitude, 

% above ber horizontal Semidiameter of the like Denomination.” | 


To find, according to HALLEY's METHOD, the Time when the 
Moon's Eaſtern Limb paſſed the Meridian of Greenwich-Obſervatory, en 


| Years, 10 Days, (becauſe it contains 5 Leap- Years) on which Day, 
{in the Tabs. Lune Meridianæ, the Moon's Eaſtern Limb was obſerved 


And the Meridian paſſes over an Arc of the Equator 7 


Now, As Sine J's true Ditt. a Com, Log“. 
Pole 710 51/ 24” co. 0.0221481., 9778 Log. Sine 
s To Radius . . 10.00C 0000 | 
. 80 S. hor, Diam. ), 32750% 7.9800345 {| 2627 L. L. 
To. S. ) 's hor. Diam. in R. A. 34/33] $.c021826 | 1.2395 L. I. 
00 / 337 


Io the obferved R. A. of the Moon's Weſtern Limb 42926/ 15 | 


. | Error of Computation for December 18, 1727 is — 
Latiude F leſs than by Tables of 22 | the Error of Com- | 
iameter of the Moon is to her Diameter in Longi- | 


And her horizontal Diameter is to her Diameter in right Aſcenfion, | 


Ad an Arc anſwerable to the above M. 


—_— 9 — — — 


When the Moon's — wy Limb \ touches the Meridian, 


4d f her Semidiameter in right Aſcenſion or Long. * * : her 


right Aſcenſion or Longitude of the Limb obſerved, for the right Aſ- 

cenfion or Longitude of her Ceater. . 

REMARK on Dr. Halley's TABLES, See the END of his Preface- 
Writer's PREFACE, 


« It appears from Dr. Halley's Papers, that both in computing : 
* right Aſcenfion of the Moon's Limb, and finding the Longitude of b 
Center from Obſervation, be conſlantly uſed the apparent, inflead of the 


6% 1725, from the New to the Full Moons, wwbile the Weſtern Limb was 


c ſet daun too forward, 


« And from the Tear 1725, the Longitudes of the Moon's Center de- 
© ward, and thoſe from the Obſervations of the Eaſtern Limb too back- 


« This Error is not conſiderable, and ſeldom exceeds 1 5" ; therefore in 
ce common Caſes it may be neglefied,” — But if any one undertakes to corref# 


December 28, 1745 
EXAMPLE. 
Take a Plinian Period back, which to December 18, 1727, is 18 


to paſs the Meridian at 130 45 215, mean Time, 
But 18 Yrs. 10 Ds. want 7b 43m 20% of a complete Period; in 
which Time the Moon's mean Motion is 0 14 227 


equal to this Arc of mean Motion, in 4. 15632 555 
Subtra4 which therefore from the Time of Oëſerva- Þ Mean Time. 

tion, and there remains : . A N 13h 28m 268 
The near Time of the Paſſage of the Moon's Eaftern Limb over the 

Meridian of Greenwich Obſervatory, required, 

But, the Moon's computed Long. to this Time is N 69 43“ 3 


Her Latitude N. 3 49 24 | 


In the laſt Column of Halley's Abacus, Tab. Lung meridiane, the 


Therefore, add which to the computed Longitude, and 
vou have the correct Longitude for the Time N 62 46“ 9% 
Hence, the right Aſcenſion of the Moon is found 130 12 38 
Which increaſed by her true Semidiameter in R. A. 17 18 
Gives the R. A. of the Moon's Eaftern Limb 130 29 56 
To Son's mean Long. at the given Time 2889257 2% \ 


Time 13h % . . . $222. 3.50 
Sam, is the right Aſcenſion e Meridian 130 31 332 


Which right Aſcenſion is peſt the Moon's Lib by an Arc of x 36 


be Supplemental Equation-Tables, at Beginni 


22 Trial and , of Computation, by other 


— 


of this Work, uſed with the Eccentricity of the Moons Orbit, or 2d Equation of ber. Apogee, 
bods ; in Order for mating Improvement in the Uſe and Number of lunar Equations, & 


This 
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 Diffezent METHODS of obſerving. the LONGITUDE. E. | 
** * A, HY 4 * 3 8 _ 1 N 1 . 
| G34 . , 18 * * Ks Yy * aaa 
| 
This Arc the M 
FtrraFed from the 
Tragſt correct, over the Meridian. ſought, but for the Moon, 
fing her right Afcenfion after her 
thereby diminiſhi 


. . . oo 17 40% the Meridian of Paris it lot, and to be nearly eflimat 
Which Arc the Meridian paſſes over in 4232 4% a a, & 6 75 T. idian, and e Cantrary. — — ; 

| Subrraf which from the Time given X . 13h 28m 26 ˙ ff} 2. He reduces the wifible Altitude of the Moon and Star, obſerved und: 
] There remairs the mean Time, corre#, of the Moon's 4 | 


it becomes . 


Eaftern Limb paſſiug Greenwich Meridian, accord. I Ds 1 5 | 3 
ing to Tables , ., « 13 28 19 3. He correfis the obſerved, er viſible angular Diſtances of the Moon « 
| Obſerved by Dr. Brad +, SET: 23 28 2x ear to che true Diftance ; being an Error cauſed by Refract ion. 
. | I . Mc the wifible Diftance obſerved to the true angular Diſtance 
——  _——— — err | of the Moon and Star, allowing for the Effect of the Moon's Parallax. 
=_ / * Particular Caſe of the Magn and Star being 
= 3 | OBSERVATION, | | 2 4 The from the Reſult of rbeſs Operation, be finds the tree Diane 
—_ Mad ths. | | — oon 4 ir, as ſeen from the Earth's Center, for Place 
| 18 ; 1. 18 the mean Time of Approach of the Moon Limb of Obſervation, and * TY given ; then proportionin j the true 
1 5 | 9 *. T; 4 Di of the Moon's Limb fem] Time, to the ſame true Diflance of the Moon and Star under Paris Meri. 
bs 5 He 1 men inne —— _ . oon s Limb from | dian, the Difference of the Time of Obſerwation, and Time at Paris, (oben 
'+ 4 a fixed Star, nearly in the ſame Paralle titude. „ N, % Moon and Star have the ſame true Diſtance). reduced to Degrees, «vi 
N „The mean Time, and angulat Diftance of the Moon's Limb from 


1 
4 — 


sua lind is har Geft and ha Mester. | 5 the Difference of Longituce, required 3 bing a more direct, but a 


k + more tedious ard difficult Method than Dr. Halley's ; notwithflanding the 
All obſerved under a &ftant Meridian from Greemzich Obſervatory. ol Helps from the Almanac .nautique, in ew 4. he 7 D 2 
| And by alumiag a mean Time at Greenwich. Meridian, to whic the Moon asl de, or of the Moov and Son; nd o Table of Logarichns 
| bis aflronomical Tables are adjutted, (by repeated Trials) till it correſ- f 5, the Diflanees from the Zenith ; anſrocting to Refractions, Ce. | 
ponde with the reſpective mean Time of the apparent Obſervations, | | "Ks * Si YT 
made under a diflant Meridian, he determines the Difference of Len- | pid” 1 
.gitude : Being the Degrees anſwetable to the Difference between the 
| mean Time at Greenwich Obſervatory, and the mean Time 
under the diffant Meridian, where and when the teſpective P/ænemenon, 
| or Appearance, is obſerved, 
ö This he chest (as may be ſeen at the Beginning of bis Tables) by] / . a 
computing the Sun's Longitude and the Moon's Longitude corrected, M. DE LACAILLE takes Notice, in the Intrody&jon to his 
and Latitude to the aſſumed Time at Greenwich with the Moan's Heri- I EPHEMERIDES, from 2755 to 1765, that che Moon and Star's A. 
; Parallax to thet Time, | ide, and their Diflance from each other, are with Doubt, or Diff- 
culty, taken near enough for Uſt. That, as the Moon's Motion js 
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Then the mean Time, in Degrees, when the Obſervation was made. | 
| being added to the Sun's mean Longitude, at Greenwich, will give] but 13 + in 24 Hours, affording an Arch of about 2 of a Degree, 
[ehe right Aſcenſion of the diſtant Meridian, nearly. ; moved ovet by the Moon in 4 Minutes of Time to a Degree Difference 
4': And the Moon's Parallax, he gains the parallaFic Angle : || of Longitude, an Error of 3“ of a Degree reſulting from the Obſer- 
% Whence the Moon's true Diſtance from the Vertex (her apparent} vation, and Computation of the Moon's true Place, under a diſtant 
| |Semidiameter being given) he determines her Parallax in Altitude, Meridian, will create an Error of about 1 Degree and a Half in the 

; tude, and Latitude, (according to Rules in P. 234) and thence her |} Difference of obſerved Longitude. Who thinks we cannot be certain 

|| vi&ble Diftatice and alſo of the Star, from the Yerrex, (allowing for of the Longitude nearer than to 2 Degrees, on Account of the mary 

Refrafiion) and apparent Place of ber Limb or Center, in Lengitude j contingent Obſtacles in the Obſervation 3 however ſkillful the Obſer- 
| 26 to nd with the öl or apparent Conta#?, or engular || yer and however accurately and well contrived his Inſtruments may be, 

| Diſtance, of the Mean and Star 3 or Diftance of the Moon and Sun] with which he obſerves. | 

{firſt given. 5 | | | He alſo advances that in the ſeveral Circumſtances entering into the 
1 e —— and Computation of the Longttude at Sea, that the Sum 
— ; A _—_ = — 2 — "xr og are not leſs than 5/ of a Degree. 
FEW--7 . . | Whoenumerates ſeveral Cauſes of Error, in taking an Obſervation 
7 DE LA CAILLE's Merger A--- the LONGITUDE, | of the Altitudes and ——— the Moon and — Star, by a Qui 
2 8 55 * . rant of Reflection.” 1. The defeive Diviſion of the" Tnftrument 
This celebrated great Aſtronomer, proceeds according to the Reverſe by þ — —— f te Dit wy: wht Prey Ac 4 — hey 
| | 's Mahed; from the apparent or -viſible to the true - PP ot g, 722 „Ke er 

| | gum 2 Dis” obſerved APPar' | aro and Paralieliſm, by the Diameters of — in a — 

eOljefts, 3 : magnifying not more than 3 r 4 Times. 4. The Diffculty of adjufii 
He uſes, for his Aid, i Almanac noxtigue, wherein are computed the 3 Object: when — would war hy their angular 2 805 bY The 
iſtancex of the Moon's Limb from a given fixed Star at Paris, to Motion of the Ship interrupting our Artention to the Object. 6 2 
: [every Hour of the Night for esch aſtronomical Day of the Year, under ,+ Sas vt; o ud jefts, 6. 
very l l the "far -D; p 5 a Degree from the beſt lunar Tables, though rectiſteu by Obſerve 
abat Meridian f from whence | rue. ang > of ſtances o the Moon tion, in computing the Moon's true Place. Who farther adds, that Per- 
bam the ſame Star, to any other intermediate Time at Paris, are had by 


fingle Proportion. ſons, having been at Sea, may have ſeen, that two Obferyers taki 
TENETS. nan pe Tie of Mae's Piet Oe Re ny gg Tay of Fo 
the Meridian of Pari, and the Lag. of ber horizontal Parallaz in 2 8, 7, kree, — 
Seconds of a Degree, at that Time. : Weather. That in the Weather and cane Sea, no two 
Aldo the true Ditante of the Moon's. Lind from the Sun's next 


| ſons will agree in aſcertaining the exat Latitude; but will differ 
: [Lim en, for every Blour of the Day z with the, Sun's Dit, on, 2.02 4 Minutes of » Degree, which are the Limits the 
ice fr αh Pole, > of the Moon's Parallox for each Day, 


| Obſervations made at Sea, when the greateſt Care is taken and the bell 
| at Noog, in 


: Infiruments are uſed in obſerving. 
the Diſtatces of ＋ r oon and San, for 
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Of obſerving the LONGITUDE at SEA, by the MOON's THEORY. 
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er WHICH WE. REMA RKK 
THAT if a Mean of the Latitudes, Altitudes, Ce. taken by ſeve- 
ral Obſervers, of the ſame, at the ſame Time, be derermined, it will 
come very near to Tyurh, For though it is poſſible one Obſerver ma 
miſtake, it does not follow that he muſt do- ſo ; beeauſe it is known, 
that ſcweral unavoidable Errors, lying a different Way, compenſate 
-ather than encreaſe one another, And by a Repetition of Obſerva- 


come near the Truth by taking a Mean. of two, or more Longitudes 
determined. And bence the Difference of Longitude, by the Moon's 
Place, obſerved under a diſtant Meridian, at a given or determined 
Time, compared with the correſponding Time, when the Moon has 
the ſame Place under a firſt Meridian, from correct Tables, will be 
very near the Truth, and extremely intereſting for correcting a Ship*s 
Longitude in long Voyages. ; 2 
Therefore the Diſcovery of the Difference of Longitude, betwixt Green- 
wich and the Place of Obſervation, is Nothing more than the Difference 
of Time turned into Degrees, (allowing 15, of a Degree to 1 Minute 
of Time) bettuixt tł e Times of the Moon having the ſame ted Place 
at Greenwich, , as that obſerved under a difiant Meridian; allowing for 
Parallax and Refraction, at be Place of Obſervation, fer reducing the 
Moon's apparent to ber true Place, 
It is obſerved that the Moon's Altitude in the Night can be but im- 
perfectly taken, though the Sky be then very clear ; becauſe the Hori- 
zon of the Sea is then ſeen but very confuſedly ; unleſs the Moon be 
yery near the Horizon. This ariſes from the Moon's reflected Light 
ppon the Surface of the Water, between the Eye and Horizon; the 
| Sea and ill poliſhed Glaſſes making the Effect unequal, A Train of I- 
mages are painted in the Vertical of the Moon, where Light hincers to 
diftinguiſh the Horizon of the Sea beyond it; which however is always 
near the End of that Train, except when the Moon is near the Ze- 
nith, But when the Moon is very lo, or near the Horizon, (be- 
tween 5 and 15 Degrees Altitude) this reflected Light is confounded with 
the Horizon of the Sea, and then is the Time you may take her 
Altitude the moff exactiy and fit for the Purpoſe of the Longitude, 
according to De la Caille's Method. | 

A ſmall Clondineſi or Thickneſs at the Horizon is reckoned another 
Obſtacle to taking the Moon's true Altitude; becauſe we thereby ſee 
the Extremity of the Horizon but very imperfectly, in confiderable 
Attitudes of the Moon. 
When the Moon paſſes to the Meridian more than 2 Hours after 
Sun-Rifing, or before his Setting, her Ligh is then too feeble to de- 
termine, exactly. her Meridian Altitude. And when the Moon is 
covered with Clouds, in the Time of her Paſſage to the Meridian, 


reduced to the proper Opp:rtunity of obſerving the Longituce, or elſe 
they render thę Reſult of the Obſervation extremely doubtful, 

In this Methed, befides the Moon's Altitude, it is neceſſary to bave, 
as exact as poſſible, the Diſtance of the Moon from a near Star, that 
we may ſucceed without having 3 or 4/ Error; and we muſt alſo have 
as exactly as poſſible the Altitude of the given Star, one of the brighteſt, 
not in the Vertical of the Moon, for avoiding the Inconveniencies of its 
Refleion, that frequently occaſions it to be ſeen on the Horizon of the 
Sea. In taking an Obſervation of its Altitude 9 or 8 Minutes of Error 
therein, will not be of much Concern in finding the Hour Argle, or 
Time of Obſervation, There are but ſeto Caſes wherein an Errer in 
the Star's Altitude of 7 or 8 Minutes of a Degree will cauſe an Error 

of 15 Minutes of Time in the Hour Angle, or 3 Degrees and 3 in the 
Longitude, But, there are a great Number of Caſes where an Error 
of near 15 Minutes of a Degree in the Star's Altitude, will not make 


r Minute Error of Time in the Hour Angle, that we ſeek z and con- 
ſequently not above 15 


Minutes of a Degree Error in the Longitude 
[5 or.6 Engli Leagues. _—_ ” p N 


ACCOUNT of a PAMPHLET pretending a DISCOVERY F the 
RAR - LONGITUDE, | 
IN the Year 1710 there was a ſmall Pamphlet, (which is fallen 
into our Hands) printed for D. Midzvinter, at the three Crowns in St. 
Paul's Church-Yard, intitled A Nerv and Eaſy METHOD to find the 
LONGITUDE at Sea. Which was from the Obſervation of the Alti- 
tudes of the Moon (though not of her Limb, but of her Center by 


* — 


—ů— ( (ꝛ—[—11 5 


dong by one, or more Obſervers, uſing the ſame Methods, we may | pondent was alſo found in the Tables to the ſame Place, in a blundering} . 


there is Nothing to be done that Dav. All which Inconveniences muſt be | 


| 18) fer, from the Noon of the 14th, 


— ſw—5õ e — 


| 
|. 4 39 
. 
| 


Guets) in the ſame Vertical with a fixed Star, taken by two Obſerva- 


| tors, with the Altitude of a ſecond fixed Star, taken at the ſame 


Time, by a third Obſervator ; from whence the Moon's Ecliptic Place | 
y 1] and Latitude were determined, together with the Laritude of the Places } 
and Time of Obſervation (but without any Allowance for Parallax | 


and Refraftion, whereby Operation became altogether erroneous, ) 
To which obſerved Time and Place of the Moon, the Time correſ- } 


| Way, and thence, erroneoufly, the Difference of Longitude between the 
Meridian of the Tables, and Meridian of Obſervation, © 


OUR METHOD of determining the MOON's true PLACE under | 
a diftant MERIDIAN. 


y taking the Altitude of the Moon's upper or lower Limb, on the 
ſame Vertical with a noted fixed Star, whoſe Altitude is then talen ( al- 
| lowing for Parallax from an Epbemeris, and Refraftion) at a given 
Time, in a given Latitude, you may, from thence, determine the Moon's 
| true Longitude and Latitude, ' which will be of Uſe in determining the 
| Diftance of the Meridians, betwween the Place of Obſervation and that 
| Meridian, for which correct aſtronomical Tables of the lunar Places are 
| adapted. For the A of (Time, in Degrees, the Time of the 
| Moon's true Plate obſerved under a diflant Meridian, and the Time of the 
| ſame true Place computed from Tables ſuited ro the firſt Meridian, will 
| þ- the Difference of Longitude betweenthoſetwo Meridians. | 
|; But the Meridian Altitude of one of the Moon's Limbs, and Time when 
| ie torches the Meridian being taken, JI br Refraftion and Paral- 
lax) and the Time before or after which a noted fixed Star tranfits the ſame] 
| Meridian, whoſe Meridian Altitude is truly aſcertained, will give the 
Mons true Place, as ſeen from the Earth's Center, from ber wiſible Place 
ſeen from the Earth's Surface, the ſoonefl of any Method ( becauſe there is 
no Parallax in right Aſcenſion of the Moon, on the Meridian) and thence 


you will bave the Difference of Longitude from the computed Time to the 
ſame true lunar Place. 


— 
me. WA —— 
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from. GREENWICIH | | 
By obſerving the MOON's true PLACE under a difiant Meridian, 
| Suppoſing that to the Weſtward of Greenwich, on July 144 zÞ 20 
in the * 1764, equal Time, the Moon's true Place ( as ſeen from 
the Eartk' Center) be found from ber viſible Place (as ſeen from 
7 Earth's Surface) 33 40 39“: Required, from thence, the. Place: 
Longitude from Greenwich, where and when that Obſervation is made ? 
By Ds la Caille's Epb-m, Y*'sPI. reduced to Greemwich, 
; 64, July 13, Noon |2430VF28/ ,. Kg 
. 1764, July ** — - „ Dif. 140 55% Y's diurnal Mot. 

n 1 

21 Ens Dif, 119 117. Say, As 140 557 1 24) 12 110 117: 


— 


— 


— 


Hence it is 18Þ pat Noon, at Greenwich on the 14th affrenomical 
Day of July, or at 6 in the Morning, on the 14th civil Day, 1764, 
hen the Moon has Longitude g 4 39, nearly, 
But to determine the Difference of Longitude correctly, compute the | 
Moon's true Place for 3764, Fuly 13%, 18h, at Creenzich, and repeat 
the Operation, till the equal Time at Greenwich is found correſpondent 
to 4% 397 Long. » ; then the Difference between the computed Time 
at Freemwich and July 134 35 zom Time of the Obſervation, under 
the diſtant Meridian, turned into Degrees, will give the correct Diffe- 
rence of Weſt Longitude from Creentvich, required. 
By firſt XI, Equa. marked C, and cerrecting. Tab. 1764, Jay 13d 18 
" Greenwich, Moon's Place . . 2 35597 & 
1764, July 134 13h 20m under diſt. Merid. obſerved 7 4 39 © 


| Moon's Pl. at Grrentr ich ſhort of Place obſerved 39 54 
1764, July 13% 19h, Greenwich, Moon's Pl. computed g 4 33 43 
Hourly Motion of the Moon 34 37. | 
Say, 34 37” Kon :2 39 4“ : 1h gm 102 hip 18), or 
1764, 130199. gn 109 Time at Greemuoic | 
* 1764; 13 13 20 ' © © Time under diſtant I Moon n — We ſame, 
— — — —— — Meridian ; VIZ, bf + 39 1 
Diff. ſooner 5 49 10 under diſt. Meridian, 
Anſwering to 879 177 30% W. Lon. fr. Greenwich, req. & fer the Reft_ 
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| EXAMPLE of computing the DIFFERENCE' of LONGITUDE n 
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To efimate the MOON's FLACK, and of making a lunar EPHE.- 

| MERIS, 
LET the Moon's Place be computed 4 Times in a Month, at leaft, 
(though 6 Times will be better) wiz. on the Noon of the Syzygres, 
and Quadratures, being the extreme Limits of Motion. | 
If 4* 10 5/ be added to the Moon's true Place, for any one Day, it 
will give her true Longitude for any other Dav, within 12 or 15/ at- 
moſt, after 4326 Days _ 11 Years, 309 Days, or 12 Years 
wanting 56 Days) are elapſed 
Therefore, look into a correct Fpbemeris for 12 Years before. And 
if you would know the Moon's true Place on the ½ of January, ſeek 
her Place for the 27th of February, 12 Years before; to which add 
4 10 f/, and the Sum will be her true Longitude on the 7 Day of Fa- 
nuary, required, after 12 Years, within about 12 or 15” (at moſt) 
of her computed Place by good aſtronomical Tables, But on ſome Days 
of the Year, after 4326 Days elapſed, the Difference will be Nothing. 

EXAMPLE, 


2 Pl. Noon.] Lat. D7*8 Pl. 
1752, Kb. 16, O. S. or a7, N S. N14 %%% 52! | Dela 
ny Noon, | Lat. 


's Pl. 1764, Jan. 1. Creenw, T1 2 150 47/40 35% 
N Lang from Day $55.3 with the Pier Toad in ** 
E is, ſtill adding 4 10 5% and writing againſt the Sums, the reſ- 
pective Days anſwering thereto, ſucceſſively, you will have a new 
| bemeris of lunar Places, anſwering nearly to the Truth, 

Parker's Ephemeris has been the 5% for this Purpoſe ; becauſe Dr, 
HALLEY condeſcended, annually, to aſſiſt that Epbemeridf in his 
Computations ; eſpecially in the lunar Places; as the late Mr, Henry 
Beighton, F. R. S. then Author of the Ladies Diary, obſerved in 1738, 
who was perſonally acquainted with both thoſe Gentlemen. 

As the Moon's true Place may differ from that computed, for the 
Days of the new Moon, Quarters, Cc. ſome few Minutes, may pro- 
portionably be added to, or ſubtrafted from, the computed Places, 
found after each Interval, according as the Caſe may require, which 
= determine the Moon's Place to a defired Accuracy, without a new 
fation. 

W. B. The foregoing Method (communicated by a Friend) of eſti- 
mating the Moon's Place is propoſed for Trial, and making a farther 
Improvement, 

See Palladium 1758, P. 48, for a Method of determining the 
Moon's true Place after a Plinian Period (of 1g Years, 11 Days, Sc.) 
and alſo her Latitude, % 


A NEW METHOD of making a LUNAR EPHEMERIS. 


«tude of the Place) with the e 


See alſo Palladium 1759, P. 68, for a Method 
Lunations and Moon's Rifing and Serting, after a Plinian Period, 


To find the near Time of the Moon's Riſing, 
Latitude ? 

Enter the Table of oblique Aſcen ſions in Time, as in Leadbetter 
Vol of Afironemy, (proper to the Latitude of the Place) and with iu 
Moon's or Planet's Longitude and Latitude, a+ the eſtimate Riſin 
take out the oblique Aſcenſion in Time, from which deduct the Suns 
right Aſcenſion in Time at the eſtimate Riſing, and the Remainder 
— leſs 6 RR as it is leſs or more than 6 Hours) 
wi the near Time of Moon's (or a Planet's) Rifing, i 
ing, required, „ 


22 « 2 tbe near Time of the Moon's (or a Planet: Setting, to a given 


Enter the Table of oblique Aſcegſſont, in Time, (proper to the Lati. 


| poſire Sign and Degree of Longi 
contrary Latitudeto what the Moon (or Planet) eh at the 5 3 


ting, and take out the chligue Deſcenfion in Time 
from which take the Sun's right Aſcenſion in Time, pope ny — 
— {os 7 leſs 6 2 (according as itis leſs or more than 6 Hours) 
wi the Tim t y ; | 
—4— ime of the Moon s (or Planet's) Setting after Noon, re- 
Since the Difference of obligue Aſcenſions of 1 Degree (i ; 
tudes) in a Sign of /ong Aſcenſion, as , N, np, _ 15 fy 
6m of Time, at moſt, if the Moon's Longitude be within bo. or 12/ 
of Truth, which it will ſe/dom exceed, and for the moſi Part be leſs, it 
_— but about 1m Error in the Time of Riſing and Setting, And 
as for 3 or 4/ of Latitude (which perhaps may ſometimes happen) that 
will not cauſe above Half a Minute's Variation, at moſt, in her Riſer 
But, if ſhe be in the Signs of ert Aſcenſien, as in Vf. S. X S 
5, U, the Difference of chligue Aſcenſion of 1 Degree will not. 
ſometimes, amount to 2 Minutes in Time. Conſequently, "ſhould has 
n 3 will not (by this Method of Computa 
tion inute Diff ö | 
2 Oy alf a Minute Difference (at met) from the true Riſing and 
In Computations of this Kind, it is neceſſary to be careful in ro) 
cing the Moon's Place and right Aſcenſion, 1 right — 
for the Time given, to thoſe for the eſtimate Time of her R a 
Setting; or (in repeating the Operation) for the laſt found Time. 


£ 24 the foregoing Operation:, Parallaxes and Refractions are nc 


——— 


THE Reverend STEPHEN BOLTON, M. A. and Re&:r of Stal- 
bridge, Dor ſelſpire, has obliged us with ſewvera/ of his curious Remarks 
and Improvements, on the Motion of Comets. The BASIS on which 
he founds his Improvements, and to which he refers all hs Computa- 
tions, depends on the angular Motion of the Earth round the Sun, 
from the firſt to the laſt Obſ-rvation of the Comet. To exemplify 
which, he has given ſeveral Schemes of the angular Motion of the Earth 
round the Sun, in different Pofitions of different Comets obſerved, 

His UnivsrsAt METroD of ſubtrafting or adding the Angles, 

und at the Sun, to and from other Angles which the Earth deſcribes 
round the Sun, ſo as to cerreſp nd with the Angles obſerved in different Poſi- 
tions of the ſame Comet, or to reconcile an Agreement among one another, 
muſt infallibly prove the Data to be true, and when they may be depended 
[upen, 
if the parab:lic Trajectery of a Comet be found, very 
nearly, toanſwer the Obſervations at the Earth, it is very reaſonable 
to conclude (be ſoy! ) that the Velocity of that Comet, in its true elliptic 
Orbit, in and about the Peribelios, and Perihelion-Diftance itſelf, will 
be very nearly the ſame, as in the fititious parabolic Curve. 

And, if ſo, then Nothing more is notre (he ſays) but to find ſuch 
Semi-Tranſwerſe to the Comet's elliptic Orbit, (or periodic Time, the 
one giving the other) as may exact iy correſpond with all the Obſerva- 
tions of the Comet taken; and which (he ſays) may be effected by 
Trial. 


Of the MOTION of COMETS. 


(> See eur eaſy and ſhort Metled of finding the true 1 
Anomaly of 2 Planet or Comet. P. * of ue from the mean 


In taking Obſervations of the Altitude of a Comet, and fixed Star, 
in the ſame Vertical, either above or below the Comet, Mr. 
Boll on projects the Light from a dark Lanthorn up a fine ver Wire 
playing in Water for a wertica/ Line. 

The Altitude of the C:met. (allowing for Refraction) Time of Ob- 
ſervation, and Latitude of the Place, being given, the Star's angular 
Diſtance from the Meridian is alſo given. Whence the Comet and 
Stars Azimuth from the North, the St-r's Angle of Poſition, by a 
Pertical andCirc!e of Declinati:n, the Star's Altitude, and conſequent!y, 
the Difference of Altitud s, the Difference of right Aſcenſion of Co- 
met and Star, and Co-Declination of the Comet ; and the Longitude 
and Latitude of that Comet, are found, 


Tuo Chſervators, taking the Altitude of the Comet, and fixed 
Star, on the ſame Vettica', either above or below the Comet, at the ſame 
Time, 
ration, 


on the ſame Azimuth, may ſpare the foregoing aſtrenomical Ofe- 


determining the 


(or a Planet's) ina given 


ifing and 


; 
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EXAMPLE of lunar COMPUTATION. According to D. C. ; 
— — 
By Hallry's Tables, SUN and MOON's PLACES computed, C, ARGUMENTS of 8 and CONCLU- 
- I . 
—  Wotle BET WW. FO OY e de TT I” "8 n 
's mean Longitude | 6 12 52 52 6 12 52 526 10 56 46 _ OP e „ 
Sun 1 36 5 6 8 54 166 8 54 16 2. Mean Arg. Ann. or 2, mean Long. | 
5 8 SER alla 5 2. © a Y)'s Apogee . s © 97 39 13 
Sun's true Longitude | K 10 56 46 © cs zoo $ 2 830 M 3 
: - As Arg. tot ean Evectien 5 23 8 10 
eee 4 48 eee e of the e * 
. t . . 
hg Reyal Aſtronomer D's Longitude, 's Apogee. Ds Node. ; ITO 6... 
By R f FS 2 e Arg. of Evection, correct, from Sun's 
— 1732] 3 21 40 39 5 9 45 34 $0 27 47 49 mean Place . . . 5 23 12 17 
September 22 | $ 11 . Evectian-Eęuation to this Argument — 0 9 40 
* H. . 60 N. -f & 0.0 , . 3 4] ++. + = 27 | Evedtion-Equation to Arg. Evec. (from O 
37m 89 * 285 CY SS: V 20 34 WT I 2. Il | VV 5 true Pl.) 55 270 4 29” * * — O 4 12 
— 14 3 32 [D. = Equation of Eve#ion from qua- 
—ä — 5 druplicate Ratio of Sun's Diſt, . 5 28 
A — s ® 4 | 4 . K. — — 55 1 * Newton's greateſt ſecond Equat, of ) s Center _—_ 
Y 1. equated | © 9 59 38| 6 8 54 1618 13 53 37—|Greateſt Fyquation of J's Center, from 
Apogee 1. equated — 6 8 54 16 [D's Ap. 1. equated. o 10 2 12) tripl. Ratio of Sun's Diſt. reſulting « 3 3 
Mean Anomaly | 6 1 5 22 6 nx 5 223 26 8 35 According to Mayer, 3d + 4th Equation , 3 © 
[1f Ar, Lat, According to R. Aſtronomer, 6 ＋ 7 Equation 4 6 
6 Equations = 0 5] © 4 $ © & Att Arg. 5 r tr h 
— oy ele la quations, vi, their Sm, are to the 
—— —— A a 5 = 4 gi £ * 1.7 . 88 Eection-Eguation, reſpectively at a Maximum, as 3. Ec- 
ide Zquation 7 #5 f 118 leſs'E q. centricity of the Earth's Orbit to its Semitranſverſe. (See 
Anom, 8 Equat, 1 5 27 4 29 Arg. of Evec. fr. © P. 376.) 
Evection Equation | — 9 4 12 Ltr. Pl. (> The above is deſigned as: a PROOF, that the Sum 
Anom,.gequated | 6 1 9 10 of the 6 and 7 Equations, at the Beginning OF THIS 
Variation-Equation — 1 14 | Ny, | Argumts Equations, WORK, i =4/ 6”, ata 1 deduced from tbe 
3 reciprocal triplicate Ratio of the Sun's Diſtance, agreein 
A IT — * 6 5 * 16 „ * with 5! 28” Equation, by Tables, according to the 2 
. q . 11 > 1 ats &  . . | plicateor 4th Power of the Sun's Diſtance inverſly, — For, 
s Orb, Long, | o 10 2 12 oe +3 f 8 18 as the generated Equations are directly as the Indices of 
Reduc. ＋ Fg Q = 22" D 11 46 4 0 47 the reciprocal generating Powers of the Sun's Diſtance, 
7 in Ecliptic RG IO 8 5 V. 5 29 10 LL. 89 Say, 
Obſerved [X 10 8 22 [I. [o 142 2 25 .. . | As 4 Index : 4/ 6” Equat. :: 4 Index: 5/ 28% E. 
Error — o az VII. 2 22 188 1 40 [quat. by Tables, as above, Q. E. D. 
An. 9. | 65 1%g/1c} 2 51 3 6| 
j Omitting the 7th Equation An.Ar.|o 2 2 30 — — 5 
according to Newton, a Error — 2 2 —1— — 
By Halley's Tables, Error — 5' 2% ) à 0 | 529 6 ＋ Eq. j+0o 15 
To be publiſhed by Subſcription, 
Aftronomia Perfecta, Or the Supplemental ASTRON we of Ag completing the Reyal Afironomer and Navigator 
Containing the Greenwich and Paris TABLES (lately acquired) of the Radical Mean Places and Mitions of the SUN and MOON, 
|CORRECT TABLES of the Radical Mean Places and Motions of the PLANETS and SATELLITES ; and Equations for computing their 
reſpective true Places, and equal or true Time of their Appulſes, Occultations, Tranfits, and ECLIPSES. IIluſtrated by Precepts and Examples. 
Alſo the Elements and Doctrise of COMETS, And many New Improvements in ASTRONOMY, 
: With an EPHEMERIS, for 6 Years from the Date of Publication, 
CorreRting all the Seamen's Calendars extant 3 and Tables fitted for obſerving the Longitude from the Royal Obſervatory at Greerwich, 
By the AUTHOR of the ROYAL ASTRONOMER and NAVIGATOR, 
— — Firſt the Sun 
(4 mighty Sphere) be fran d; * frfh, 
Though of etberial Mould : then form'd the Moon 
Globoſe, and every Magnitude of Stars ; 
And ſow'd with Stars, the Heav' n, thick as a Field. 
Milt. Par. Loſt, B. vii. I. 354+ 
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5 — * 8 — 
EXAMPLE of COMPUTATION. According to Mr. MAYER's ſupplemental EQUATIONS. See P. 9y. | 


— — 


To find the SUN and MOON's PLACES 21739, February 124 zh 49m 2251 true Time, or 3h 54m 10% mean Time, for the Meridian of 
| Paris OBSERVATORY. f 6 
1 | . Eg 
1 Sun's Longitude. Apogee of the Sun. D's Longitude, Apog. D. Q aſcend, 
| =” 3 Ul 8 0 Ll 8 9 11 8 Ra. 1 5 0 / n 
: Acceleration © 1 8 2 * 
1739 8 $- 8 . 99.26 . 2 23 18 28 1 4 3 
February * OT VE. 7 6 26 3 i 6 4 47 26 2 16 38 
| 7 24 © x 38 49 | 50 24 
| 547 108 8 2 13 _ © 29 44 1 5 7 
10 22 13 29 688-3 0.24 38 9 7.00 * 4 
| O Equation 13 23 9g — 3 — 2 55 — — AY 
l | 7 13 43 © | © M. Anom. $..30 --8. 8 4 10 48 26 
— —— — mmm—_m———— _— — 14 32 —— — 
| | 10 23 34 38 Diam. Sun 3229 0 14 6 13, ———— — 7 16 
| Correct Long, ＋ 8 Hor. Mot. 231 0.0 4 $ 23 33 37 2 «i 
— — — — — — 55 4 10 41 10 
O Long. fr. Equx. | 10 23 34 46 98802 o 19 56 26 ——— 0 
Preceſ. Equx. 1 * 2 35 24 | XI, 9 15 44 42 ' — 
Tr. Long, © fr. Ex. E 10 23 24 32 S ne 0. n de e — az TT. 0 


983805 © 20 31 0 de r 20 31 27 Doub. 3 23 4 


| x D 340 | x 20 40 © a O. — 4- yo |DUod. 3 3: 2 04 * 285 
An.) =. Leſs Equations. © $0 % no | XI. s 25 15 1s — — 
| 2. 40 2 33 26 — -{- Long. ) fr. Eq. —————— South Lat. 4 50 1 
| — — — 1 — — = + 5 56 54 | South Lit, 6 36 
| Arg. I. E329 2+ +04 © - of Prec. Eq. — 14 — o 6 4:1 po — 
| 0 Of *＋..———————— ſ— | South Lat. 4 56 37 
JJ 26, WY 8. + 5 50 23 Or Tot. Lat, ) 8. 
IV. 1 9 1 3 1 8 Tr. Long. 7 fr. Eq. — 80 Apa N AAP EO rr RY 
6 $1 $6 .o»-1 0.4 XIII. 1 26 21 40 XI. 86 9 
VI. . 4 60 o 41 XII. + 38 
TEST 5 2406-08 +5 » 21 XIII. — 20 
„„ a.” ITY 6 I», TOI 
IX. g 27 Bag-c-- 6 20 : £4.70. Þ 50. 37 
X. . Hor. Diem. ) 30 53 
pe — — — Equat. Preceſ. Equinox — 14 
| Total — | 12 43 3 48 | Long. Sun from Equinox 230 34/ 32” 
| 2 ö | Long. P from Equinox 20 27 6 
— * = | aA | Latitude ) South "6 
| MI 55 > |. Long.) obſerved 20 27 15 
1 , Latitude obſerved "KK... 
Error in Longiruce — © © 
Latitude — o 


— 


Correction of the Longitude of the SUN and SUN's Diſtance from the EARTH, According to Mr. MAYER, 


Argument, MOON from the SUN. 


P) Sig. o. | Sig. 1. Sig. 2. | Sig. 3. 818. 4. Sig- 5. 
© Long. Dift. [ Long, | Diſt. Long. Diſt. | Long. Diſt. Long. | Diſt, Long. Diſt, 
3 Ka” + | + + + + + — + — + — 
0 1 Parts, a e n Parts F Parts a Parts. 
E 87 IS 8” 4 | 9 3 5 4 
| 6 Y 5 e 4 8 3 + 5 
T1 2 5 7 4 8 3 3 5 
| 26 3 5 7 3 7 o 2 5 
21 4 5 8 3 6 4 2 5 
26] &< 4 8 3 6 4 I F- 
— = — — - — — — — 
12 1.0Ng, Diſt, |} Long: 2ſt, Long. Diſt, Long. Ditt, 
a B 
1 ©. Sig. 11. Sig. 10. dig. 7. Sig. 6. 
4 — — ——— ͤ w—— — — — 
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A TABLE and EXAMPLE mew modelled, for USE, (the TRUTH of Iaveſtig ation and Conſtruction being proved.) 
According to MisCELLAntous Tracts, Whereby you may reduce a COME T's LoxetTups from the Perihe- 
lion in a parabolic Orbit, to the Longitude from the Perihelion in an elliptic Orbit; by the Difference of Motion 
in thoſe Orbits. i 
Comet] Min, | Correip, | For Log, Comet] Min, | Correip, | For Log, Comer) Min. Correſp. | ror Log. Comet] Min. | Correip | tor Log. 
from] of | common | of Comer from of | common | of Comer [|from| of | common | of Comer [[from | of | common | of Comet 
Per, | Deg. | Log. | fr. Sun, Per. Deg. Log. fr. Sun, Per. Deg. Log. fr. Sun Per. Deg. Log. | fr. Sun. 
= — — 0 = — — 1 +- * — | f 
"= | 1.4770 | 58200 83G] 2.9220 | 9.0006 || 81 | 152'] 2.1827 | 9.4777 9-7516 

2 o | 1-7770 | 6.4220 836 | 2.9229 | 9.0195 [| 82 | 206 | 2.3139 | 9.4851 9.7602 

3 90 | 1:953 6.7735 836 | 2.9232 | 9.0378 || 83 | 261] 2 4170 | 9.4924 9.7690 

4 | 119 | 2.077 7.0242 836 | 2.9228 | 9.0555 || 84 | 318 | 2.5021 | 9.4996 9.7781 
L222 2228 835 [2.9217 | 9.0727 || 85 76 _2.5750 | 9.5067 || 5 |. 9:7874 

6 179 | 2-2521 | 7.2759 832 | 2.9200 | 9.0894 || 86 | 435 | 2.6386 | 9.5138 9.7971 

71 2c8 | 2.3178 | 7.5095 827 | 2.9176 | 9.1056 | 87 496 | 2-6951 | 9.5207 9 8070 

81 237 | 2.3745 | 7-6250 821 | 2.9145 | 9.1215 || 88 558 2.7470 | 9.5275 9.8172 

9 | 266 | 2.4242 | 7-7269 814 | 2.9107 | 9 1369 |} 89 22 | 2-7936 | 9.5342 9 8278 

10 | 294 2.4683 | 7.8178 806 | 2.9061 | 9.1520 || go | 688 2.83739. 5409 9 38387 | 

| ir | 322 | 2.5074 | 7-8998 796 | 2.9007 | 9.1666 || 9x | 754 | 2:8776 | 9.5475 9.8500 
12 | 349 | 2:5431 | 7-9747 784 | 2.8945 | 9.1808 || 92 | 823 | 2-9152 | 9.5540 9.8618 

| 39 þ- 0994 EIT Bong 772 | 2-8874 | 9:1947 || 93 | 892 | 2-9506 | 9.5605 9.8740 
14 40326058 | 8.1074 755 | 2.8795 | 9-2083 || 04 | 963 | 2:9837 | 9.5670 9- $366 
15 430 | 2.6331 8.1656 743 [2.8208 [ 9.2215 || 95 | 1036 | 3 0154 | 9.5734 9.8997 

(| 16 | 455 | 2.6583 8.2217 726 | 2.8610 | 9.2344 ll 96 | 1110 | 3.0455 | 9.5797 9.9132 
17 480] 2.6816 | 8.2735 708 | 2.8500 | 9.2469 [97 | 1186 | 3.0742 | 9 5560 9.9273 
18 5og | 2.7032 [8.3222 688 | 2.8378 | 9.2592 || 98 | 1264, | 3.1016 9.5023 9-9419 
19 $29 | 27233 8.3682 667 | 2.8243 | 9.2712 || 99 | 1343 | 3.1279 | 9.5986 9.9571 
20 | 552 | 2-7420 | 8.4116 645 | 2.8095 | 9.2829 00 | 1423 | 3.1531 | 9.600 9 9729 
21] 575 | 2-7594 | 84528 621 | 2.7932 | 9.2943 [lor | 1505 | 3 1774 | 9.6113 9.9893 
22 | 596 | 2.7755 [8.4921 596 | 2.7754 | 9.3055 [lroz | 1588 | 3.2008 | 9.6176 10,0064 
23 | 617 | 27906 | 3.5295 570 | 2.7557 | 9 3163 oz | 1673 | 3-2236 | 9.6239 10 0242 
24 | 637 | 2.8046 | 3.5652 542 | 2.7338 | 9.3270 flo | 1761 | 3-2457 | 9.6302 10,0427 
25 | 657 _2-$176. _8. 5994 512 | 2-7095 | 9.3374 [1195 18 50 | 3-2671 | 9.6366 10.c620 
26 | 676 | 2.3297 | $.6320 432 | 2.6827 | 9.3477 06 | 1941 | 3.2879 | 9.6430 10.0022 | 
27 | 694 | 2 8410 | 8.6634 450 | 2.6526 | 9.3576 fo | 2033 | 3.3081 9.6495 10.1032 
28 | 710 | 2.8514] 3.6934. 416 | 2.6187 | 9.3674 [108 | 2127 | 3.3278 | 9.6560 10.1251 
29 | 726 | 2.8610 | 8 7224 331 | 2.5805 | 9.3769 frog | 2223 | 3.3469 | 9.6627 ro. 1481 
30 | 741 | 2.8698 [8.7 502 344 | 2.5363 | 9.3862 [10 | 2321 | 3-3656 | 9.6604 10.1720 
31 755 2.8779 8.7770 306 | 2.4857 | 9.3954 [ | 2421 | 3 3840 | 9.6763 10. 1970 
32 | 763 | 2.3853 | 8.8030 267 | 2.4258 | 9.4044 [12 | 2523 | 3-4019 | 9.6831 10.2231 
33 | 780 | 2.8020 | 8.82% 226 | 2.3537 9.4132 [13 | 2627 | 3-4195 | 9.6gor 10.2 504 
34 | 791 | 2.89% | 8.8521 184 | 2.2639 | 9.4218 [114 | 2734 | 3.4368 | 9.6972 10.2792 
35 | vor | 2.9034 [8.8755 140 | 2.1458 | 9.4303 [rs | 2343 | 3-4538 | 9.7944 9 10. 3004 

126] 809 | 2.9081 | $8 8980 95 | 1.9767 | 9.4386 ||116 | 2954 | 3-4704 | 9.7119 561724 . 10. 3412 
27 | $17 | 2-9122 | 3 9148 48 | 1.6840 | 94468 [j117 | 2058 | 3.4868 | g.7195 185 3086 | 4 1168 [10.3746 
38 | £23 | 2.9156 | 8.9409 + + 9-4546 18 | 3184 | 3-5030 9.7272 |j 158113740 | 4-1380 | 10.4098 
29 | $29 | 2.9184 | 8.9614 49 | 1.6910 | 9 4624 19 | 3302 | 3.5188 | 9.7372 I} 159114455 | 4.1600 10.4469 
30 [833 1 2.9205 | 8.0812 120 | 2.0c06 | 9.4701 [120 | 2422 | 3-<345s | 9.7422 160115222 | 4.1828 [10.4861 

USE. lnthe iſt Column find the Comets Longitude from the Perihelion the ſame as that given accordirg to the Hvportheſis of a parabelie Orbit 
(by Holley's, De la Caille's, or other Tables) againſt which Longitude, in the 3d Column, you have the Logarithm anſwering to a Number of Mi- 
nut's in 2d Column. From which Logarithm ſubtra# the Logarithm of the greater Axe divided by the Peribelion Diſlarce f the Comrt's elliptic 

{| Orbit, and the Remainder will be the Logarithm of a Number of Minutes to be added or ſubtracted to or from the ſaid Longitude, as the Table 
above direQs, for the Comet's true Longitude in the e//rpric Orbit. 

Likewiſe, from the Logarithm in the 40 Column, correſpondent to the ſaid Longitude, ſubtract the Logarithm of the ſaid Qrorzert, and the 
Remainder, connected with 10 as Index, will be the Logarithm of a Neu to be deducted, from the Logarithm of the Comet's Diſtance from 
the Sun, in the parabclic Hypotheſis, for the Logarithm of the Cemet e Diſtance from the SUN, according to the el/ipric Or! rt, 

| EXAMPLE. Let the greater Axe of the Ellipfis be = 55,727, and Peribelion Diſtance -== o, 5825 (being the Orbit of the Comet ſern in the Near 
| 1622) ard let the Longitude from Peribelion according to the parabolic Orbit, in Dr. Halley's Table, be 449 3/ 20%, with the Lg. o, 658 38 of the 
Oe? Diſtance from the Sun, correſpondent, | 
72 
| The Log. of 222d, 2s 1.7879 — , , . 1.79879 — 
| nn 2.9228 in Tab. . 9.0555 ?gainſt 449 Longitude, 
Subtract 1339“ = 13,65 . . 1.1351 Log, 7.2678 
| Com a Perib. 44% 3 20 in par, Orb, — 
Rem, Long. 43 49 41 from Perih. reg. Or Log. 3.2678 No. correſp. , oc 18: — 

in ellip. Orb. Log. Com. a O in parab. Orb. 0658 38 

| Log. of Comet's Diſtance from the Sun, required , . 0,0963385 Rem; 
e ee ö 27 | in ellipt, Orb, 9 | 

The foregoing Table not only reduces the Comet's Longitude from a parabolic to an elliptic Orbit, by the Difference of Motion in thoſe 

two Orbits, but is farther uſeſul, for nearly determining the Species of the elliptic Orbit which a nezo Comet deſeribes, when the Obſervatious 


made thereon differ eſſentially from the computed Places by the parabolic Hypotheſis, 


— 


* 


* 


COMPUTATION 


- ni Mu. 


ö 


n 


— 


© wa 
- - 


3 
* 
* 


ä „t bars 


= % of 1 
6 * 


, 413 


—_ 


COMPUTATION of an OPPOSITION of the SUN and MOON, (with their Places.) 
| By D. COWPER. | 


D. COWPER, obſerving the Difference {in P. 297) between the Time of the Ecliptic 29 of the Sun and Moon, computed by a fer 
Equations, and the Time computed in M. De la Caille's Ephemerides, has computed (from all the lunar Equations, marked C.) the Time 


more correct as follows, on March 174 12h zm 369, in 1764, for Greenwich, D. C. 
By De la Caille's Ephemerides 2 16 . for Greenwich, 


— 


1 20 Diff, 
For, 1764, March 17d 11h 54", mean Time, Sun's true Place & 279 53/7 58% 
Moon's true Ecliptic Place at that Time 5 27. 47 46 
: - — 


A f 2 „ „ 6 
Ol» le of 22 


Mot, 5 3 © in an Hour, the Sum 11 +-208-- 
Now, 35 5 : Com :: 60 129 : 10 360 to be added to the firſt Time, for Time of true Oppoſition, 
March 174 11h 53 © 


1764, March 17 12 3 36 Mean Time of the true Oppoſition of the Sun and Moon, at Greenwich, D. C. 


M 1 La * N. D. 0 / af y 2 

1 8 29 * Fu. Anom, © 8. 179 11/ 23” in 1764 March 17d 11h 54m, ” 

. According to Mayer's Tables 1764, March 17d 1ab am. , Sun's Longitude , . 11* 279 54/ 58 
| Moon's Ecliptic Lengitude at that Time . . 5 27 47 21 


Þ 2 © ſhort of Oppoſition . . 


Now, As 35' 5” hourly Mot, Ya © : 60 :: & 37” ſhort of Oppoſition : x1m 199 
March 17d ab 2 o 


— 


Oppoſition according to Mayer. 1764, March 17 12 13 19 for Paris, 
Fy M. De la Caille 17 12 11 36 for Paris. 
Moon's Lat. N. D. o 439! 20” — — ron 


Horizontal Parallax 60 57 1 43 Diff, 
Correſpondent to 1764, Mar. 174 zm 59 Mayer, and Mar. 17d am 165 De la Caille, for Greenwich, 


According to D. C. | 
1737, February 184 2b 37" 5j Mean Time, Moon's Place computed in Syzygy K 110 7! 39” Y By our ſupplemental 
Obſerved , « N 1x 11 23 (Equations, doubling 

— { 6th Equation = — 4/ 50”, 


| D. Cowper is dowhrful tobet ber the Acceleration of the Moon's mean Motion in this Century be a Correction or not, for Want of ſufficient Ob ſcr- 


Moon's Lat. N. 0 37/ 57” . 
* 57 Fc? + 2 25 for 6th Equation, /ng/e, 


Error but — 2 1 


| 0 
The ſame computed by all the Moon's Equations C. ¶ connecting the Correction of 6th and 7th Equations + 56% 
3 11 11 23 the ſame as obſerved, 


wetions, M be is of Opinion the Theory of Gravity requires, that the Apogeon and Node ſhould be accelerated too; but not in the Ratio as is given 
by Mr, Gael Morris, (in the Afronomia Arcana, or Greemwich Tables, he has ſecretly printed) but in the Ratio of the annual Equations to each 
other, as 6, 10, and 5, very nearly; in which Proportion the Correction of the Moon's mean Motion is given in the foregoing Computation, 


CONCLUSION, o L AND. 


„%% ThePlan of our WORK being already far extended beyond its original deſigned Limits, our Reader, it is hoped, will excuſe us, for n 
the general geometrical Conſtruction of SoL.ax EcLirses, &c. to make Room for the foregoing Mx Trop of computing the Lox ir E or 
PLACES BY OBSERVATION OF THE Moon, and other more neceſſary SubjeF?s, | 


What ve have farther promiſed, and is expected from us, to complete our WORK, we refer the Readers for SatisfaFicn, to our Aſtronomia 
Perfecta, or SUPPLEMENTAL ASTRONOMER, and NAVIGATOR, (partly finiſhed) to be publiſhed by Subſcription, at Half a Guinea paid 
dewn for each complete Book, in Sheets, as ſoon as we find ſufficient Encouragement : Works of this Nature having too few Readers, and are too ex- 


enſrue to be publiſhed otherwiſe z as wwe bave already ſufficiently experienced. 
The Number of our Subſcribers to this preſent Work are ſo feto, that we think it rather a Diminution than a Reputation to Science to print ſo 


malla Lift, But we the leſs wonder at ſo few Encouragers of Science, as there have been ſo many Impoſitions, by Men taking Subſcribers Mo- 


ney for Books, or engraved Performances, they were never qualified to execute, nor deſigned to deliver. o therefore ought to be looked upon as 
Enemies to Science, Society, and their Country, And we are ſorry to ſay that ſome Perſons — would be thought very honeſt) have traded with 
our Subſcribers Money for Want of a Principle and Spirit to pay it, as they were ordered, for our Uſe, in carrying on this expenſve Work ; The 


original Plan of which being augmented from 30 to 531 Sheets, in Quarto. | 
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